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Thousands of Precisionaire standard semi- 
finished gaging plugs are carried in stock 
for quick delivery. 


Shipments made within one week from 
receipt of complete information—24 to 


48 hours in emergencies. 


This world's largest stock of “immediately 
available” air gage tooling protects 
Precisionaire users against production 
holdups or shutdowns. 


Sheffield’s interest does not diminish with 
the purchase of a Precisionaire. The in- 
strument must be kept constantly useful. 
Quick tooling service from this great stock 
assures you uninterrupted performance 


throughout the long life of the instrument. 


it is wise and thrifty to specify Sheffield. 
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"... Compact and 
Pertinent...” 


Professor E. W. Ming, 
Polytechnic Institute of Brooklyn 


QUALITY 
CONTROL 
IN 
INDUSTRY 





METHODS AND SYSTEMS 
By John G. Rutherford 
200 Pages Illustrated $3.50 


A new book giving a broad view of 
the entire economics of quality con- 
trol and the techniques of statistical 
methods Covers the organization, 


administration, and functions of the 
department Explains and illustrates 
the actual methods of installation 
Give complete data for the intro- 
duction, design and use of sampling 
and process control techniques 

For the first tim the genera) prin- 
c.ples of quality contro! and the tech- 
niques of statistical methods are co- 
ordinated and discussed in a single 
book presenting an overall picture 
of tre functions and organization of 


the department Tables and charts 
give pract.cal working data for their 
application to sampling inspection 


and process control 

Permanently valuable as a working 
manual for ndustrial engineers, in- 
pection sul i r executives r 
charge of quality control, or anyone 
concerned with statistical techniques 


A Typical Comment: 


is not limited to the practical 


aspect tatistical quality control 
provides an overall study of the 
neral principles of quality control, 


and of the statistical techniques em 


ple / New York Public Li 


PRECISION MEASUREMENT 


Johnson $3.00 
Bridges the gay between chool- 
teac! t and down-to-eartt 
proble that eonfront the nspector 
in hi work l pages 


JIGS AND FIXTURES 
FOR MASS PRODUCTION 
Bryant & Dickinson $3.50 


Cove en and construction 
the various types 
and tooling procedure 222 pages 


Send for copies on approval 


PITMAN 


Publishing Corporation 
2 W. 45th St. New York 19 
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Quality Control Stimulates Thinking 


The fundamental objective of 
all companies is to manufacture a 
product with the highest quality at 
the lowest cost. If it were possible 
to ask all production managers 
within the United States whether 
they were using Quality Control in 
their manufacturing operations, 
most would emphatically answer, 
YES! 


INTUITION AND QUALITY 
CONTROL 


We would have replied the same 
way four years ago; however, we 
know today that Quality Control 
by Statistical Methods is quite dif- 
ferent than most manufacturers 
think. We know that it is possible 
to take the guesswork out of day- 
by-day decisions that were pre- 
viously governed by intuition. | 
have no fault to find with intuition. 
As a matter of fact, intuition is 
generally the combination of long 
years of practical ‘know-how’, with 
a first-hand knowledge of the 
problem at hand. Decisions based 
on intuition are generally right, 
though sometimes risky and hence 
rather costly. 


To digress: | don’t suppose that 
Lou Boudreau ever heard of Qual- 
ity Control, but he does use in- 
tuition. In one of the games at 
Cleveland a few weeks ago, with 
two men ‘on’ and two ‘out’, he had 
to decide whether he should put 
in a pinchhitter or let the regular 
batter take his turn. The regular 
batter, for the season, had an 
average of .335. His composite 
average for the first five games 
of the series showed that he was 
considerably below this 
figure. He had been ‘up’ three 
times that day and had not secured 
What would you have 


hitting 


one hit. 
done? 
decision an 


That is the same type of 
called 
upon to make in a varying degree 


executive is 


Lu cor addr presented at the Third 


Midwest Quality Control Conference, Chicago, 
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CHARLES D. WIMAN 


PRESIDENT, DEERE & COMPANY 





each month. Lou 
figured, according to the laws of 
probability, that his batter should 
make a hit, and he didn’t put in a 


several times 


pinchhitter. Lou was right. A hit 
was made and the game was won. 
If the hit had not been made, could 
Lou have shrugged his shoulders 
and said, “According to the laws 
of probability, and by the use of 
Quality Control, | could only be 
wrong three times out of a thous- 
and,” or do you suppose he felt, 
through intuition, that his batter 
would produce, due to the fact that 
his average for the year had been 
high? Lou was using the principles 
of Quality Control, but probably 
did not realize it. | am sure that 
those of you who have studied 
Quality Control, would have made 
the same decision that Lou did, 
namely, leave the batter in, even 
though the fans clamored for a 
pinchhitter. Sometimes we, from 
an executive standpoint, are call- 
ing for pinchhitters and make 
changes that we would not have 


made had we known about Qual 
ity Control. If you don’t appreciate 
the theory behind Quality Control, 
your decisions may be hesitant 
and wavering. By chance, you may 
make the correct decision, but with 
Quality Control, you will have more 
confidence that the action you take 
is sound. Quality Control stimu- 
lates sound thinking. 


Design engineers have for years 
placed specifications on blueprints. 
| would not dare say that this was 
always done by intuition, but one 
of our engineers recently said, 
“For years we have been using the 
principles of Quality Control in 
setting specifications, but we never 
have had a tool to justify the de 
cisions which the control chart 
gives us.” In short, the control 
chart, one of the powerful tech- 
niques used in Quality Control, 
tells us whether the specifications 
on a particular machine should be 
tightened or made more liberal 
Those of you who know the prin 
ciples of Quality Control realize 
that if the specifications are WITH 
IN the 3 sigma control !imits, it is 
impossible for that particular ma- 
chine to produce a product that 
will meet those specifications. Re 
work and scrap will follow. Thus 
a control chart gives management 
definite information to use in de 
ciding whether to purchase new 
equipment. The reverse of this can 
be true and did happen with us 
In this case it was proved by a 
control chart that the old machine 
could make the parts within con 
trol limits, making it unnecessary 
to purchase new equipment cost 
ing $90,000. The point 
without a Quality Control chart, we 
did not appreciate the capabilities 
of the old machine 


here is 


1 am a firm believer in the slo- 
gan, “You Cannot INSPECT Quality 
Into a Product.” Obviously, you 
cannot improve the quality of a 


product if it was made wrong in 
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the first place, yet there are more 
manufacturers following this prac- 
tice of post-mortem inspection than 
the one we are discussing today. 
For this reason, our entire concep- 
tion of the responsibilties of an in- 
spection department will be re- 
placed with more ‘process inspec- 
tion’ as the years roll by 


INSTALLING QUALITY CONTROL 
AT DEERE & COMPANY 


| gained my first knowledge of 
Quality Control during the war in 
the Ordnance Department. While 
my work was on manpower utili- 
zation, | soon found out that when- 
ever Quality Control was applied, 
two things happened: less per- 
sonnel was required, and a higher 
quality product was manufactured 
at lower cost. Much of the credit 
for the following accomplishments 
should be given to General Saf- 
ford, Chief of Production Service, 
Office Chief of Ordnance, under 
whose division this inspection de- 
partment functioned. During Sep- 
tember 1942, the number of ord- 
nance inspectors working through 
district offices amounted to over 
20,000. This was reduced to 13,- 
000 inspectors by April 1943. This 
fine showing in the utilization of 
manpower was accomplished in 
the face of an increase of from five 
hundred million dollars per month 
of material accepted to one billion 
five hundred million within this 
same period. 


Do you suppose that when | re- 
turned to our company after the 
war ended | needed any encour- 
agement to recommend Quality 
Control to our management? It 
was not difficult to suggest train- 
ing programs along this line in 
order to show the value of this 
new tool, as we had been manvu- 
facturing a very large amount of 
items for the War Department, and 
our personnel had heard about 
the various sampling plans used 
with Quality Control. However, it 
was not until our managers were 
trained in the use of average and 
range charts and we sent per- 
sonnel from each plant to ten-day 
courses at leading universities, that 
we realized the extent of the ap- 
plications possible. Quality Control 
stimulated the thinking of our de- 
partment managers and caused 
them to analyze more thoroughly 
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their operations by the use of con- 
trol charts. Whenever any plot- 
tings fell outside of control limits 
for the particular problem, they 
tried to discover what could be 
done for improvement. The need 
for teamwork by the design, manu- 
facturing and inspection depart- 
ments was apparent from the start 


We developed a training pro- 
gram to appeal to various groups. 
We held an executive day meeting 
which was attended by our chair- 
man of the board and your speak- 
er, as well as each one of our 
vice-presidents in charge of pro- 
duction, sales and accounting. In 
addition, our design and engineer- 
ing department managers and the 
works manager from each of our 
plants attended. A summation of 
the experience of other companies 
and a short instruction period for 
the use of the various types of 
charts were given this group, as 
we felt that unless our executives 
knew how to interpret a chert and 
the symbols used, they could not 
possibly analyze the work being 
done by others. This was followed 
by a two-day training course in 
each plant, which included the 
works manager, cost accountant, 
time study, superintendent, design 
engineer, purchasing department, 
chief inspector and any others of 
a supervisory nature who might in 
various ways benefit by the Qual- 
ity Control program. At the end of 
thirty days each manager selected 
one person to attend a ten-day 
course at one of the universities 
After this individual returned, he 
gave an in-plant training program 
for foremen and inspectors. We 
have trained over eight hundred 
in the principles of control chart 
construction since we started our 
program 


Before commencing Quality Con- 
trol at each plant we analyzed 
operations that we had been doing 
the same way for a great many 
years. When some of these oper- 
ations reflected plottings on the 
outside of the control limits, our 
Quality Control engineer called 
this matter to the attention of the 


various department heads. It 
wasn't long before the dots were 
within contro! limits and other 


managers requested that Quality 
Control be installed in their units 





It's the same old story — for a 
great many years you get along 
without a new idea or a new 
process until a subject such as this 
stimulates the thinking of everyone 
in the organization. Certain things 
begin to happen that you can’t 
believe a control chart would bring 
to pass. Naturally Quality Control 
cannot be given full credit for all 
improvement of procedures, be- 
cause actually the results were due 
to group action by men in all de- 
partments. | would say, however, 
that many of the improvements 
would not be in existence today 
if a control chart had not been 
started. 


QUALITY CONTROL GETS RESULTS 


This point has been brought 
home to me on numerous occasions. 
If past data proved that a certain 
part was running between eight 
and ten percent defective and, 
when the chart was placed before 
the worker the percentage defec- 
tive dropped to zero, would you 
say this was a ‘chance’ occurrence 
or an ‘assignable cause’? The ‘as- 
signable cause’ in my opinion was 
the worker his pride for good 
workmanship which he saw re- 
flected in the control chart. 


At our Waterloo plant, for ex- 
ample, we have a control chart on 
over eighty-five percent of our ma- 
chines. Before these control charts 
were placed before each operator, 
the percentage of parts that had 
to be scrapped or reworked be- 
cause of inaccuracies ran about 
five percent. Within three years, 
this figure has been reduced to 1.1 
percent and | am confident that it 
will be reduced still further. Where 
we formerly had a large group of 
men in rework departments, today 
it is possible to assign these men 
to production. 


When supervision takes correc- 
tive action on individual jobs that 
a Quality Control chart shows to 
be operating out of control or at 
an unsatisfactory level, we get an 
improvement in quality of produc- 
tion and in addition, we produce 
more good pieces. This is the meat 
of a Quality Control program. Even 
though parts may be produced 
within specifications, the control 
chart shows whether the process is 
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within 3-sigma limits. This ap- 
proach has a two-fold result: (1) 
the operator is sold on the Quality 
Control program because he has 
less trouble with the job, and if he 
is On a piece work basis, it in- 
creases his earnings; (2) the com- 
pany profits by producing more 
good products in the same number 
of man hours expended. A better 
flow of finished unit parts to the 
assembly line causes less delays or 
bottlenecks. 


It is a proven fact that when a 
shop produces good material it re- 
quires a smaller amount of sorting 
and inspection. Only Quality Con- 
trol procedures will give you the 
exact amount of inspection neces- 
sary for a given job. In the early 
applications of Quality Control 
your apparent inspection cost may 
increase, but later on, you will be 
able to place the inspector on a 
different kind of inspection. We 
call it ‘patrol inspection.’ For ex- 
ample, in one machining depart- 
ment, before Quality Control, we 
had fourteen inspectors sorting the 
materials produced because of the 
high percentage of scrap and re- 
work. After Quality Control and 
after making corrections on ma- 
chines and tools, and training the 
operators, foremen and superin- 
tendents in this work, we reduced 
the number of inspectors to six and 
the percentage of rejects was re- 
duced from about twelve percent 
to three percent. 


At another point in a large gear 
cutting department, under old 
methods, a great decl of delay 
occurred because of sorting needed 
to get usable products in sufficient 
quantities to attain scheduled pro- 
duction. After all individuals in 
this gear cutting department were 
trained in Quality Control and 
charts were installed, the scrap 
and rework were reduced by over 
sixty percent and the inspectors 
reduced by seventy percent. 


| have already mentioned the 
great value placed on a Quality 
Control chart by one of our design 
engineers, and | cannot emphasize 
too strongly, or repeat too often, 
the necessity of teamwork among 
the design, engineering and in- 
spection departments. In numerous 


instances our design engineers 


JANUARY, 1949 


now come to the Quality Control 
engineers BEFORE specification 
limits are written, not afterwards. 


If | did not realize the large re- 
duction in cost which we have had, 
and we just achieved better co- 
operation among these depart- 
ments only, we would still be sold 
on our Quality Control program 


We are, however, interested in 
the dollar savings and | could talk 
for hours on individual savings per 
machine, but | wish to give you 
just a few illustrations so that you 
will better appreciate why our 
managers are so interested in ex- 
panding our Quality Control pro- 
cedures. 


On one machine where we had 
produced a part for a large num- 
ber of years, the foreman felt it 
was impossible to reduce the per- 
centage defective below fifteen 
percent, or three hundred pieces 
rejected per day. After placing a 
Quality Control chart on this op- 
eration it was finally possible to 
rework the die so that its life was 
increased from six to twelve days. 
The cost of reworking the die 
amounted to $150. By increasing 
the die life an additional six days 
we saved $25 per day, plus the 
elimination of all scrap and the 
cost of reworking three hundred 
pieces. This gave a total saving 
per day on this one machine of 
$43.91. Remember this was on 
one machine only. At one of our 
factories, we have over eight hun- 
dred and sixty machines equipped 
with Quality Control charts. 


| do not wish to leave the im- 
pression that all our factories have 
a control chart on each machine. 
Actually, at only one of our plants 
have we achieved the picture that 
| have just given you, but we are 
rapidly approaching that goal, 
and within the near future we will 
have made additional progress. 


QUALITY CONTROL AND OUTSIDE 
SUPPLIERS 


| wish to stress the importance 
of Quality Control with our outside 
suppliers or sub-contractors. The 
day is not far distant when a 
manufacturer probably will specify 
to the vendor that a certified con- 


trol chart must be submitted with 
each shipment of material. 


One of our vendors was supply- 
ing such poor material that we 
told this manufacturer that at the 
expiration of the contract we 
would not accept any further ship- 
ments. When the Quality Control 
charts prepared by our inspection 
department shown to the 
management of this company, 
they couldn't believe it was pos- 
sible that such poor material 
could have been shipped from 
their plant and asked for assist- 
ance in setting up a Quality Con- 
trol department. Ordinarily we 
would not have given this assist- 
ance, but, as you know, it has been 
very hard for manufacturers to 
secure an adequate supply of raw 
materials and parts, so we agreed. 
At the end of thirty days, the qual- 
ity level improved to such an ex- 
tent that it was superior to the 
quality of the other manufacturers. 
When the contract was up for re- 
newal, this concern was given the 
opportunity of supplying our major 
requirements. The percentage of 
rejects of another vendor was run- 
ning sixteen percent but after 
Quality Control was applied, with- 
in thirty days, the figure had been 
reduced to two and one half per- 
cent and we expect still further 
improvement. 


were 


OTHER QUALITY CONTROL 
APPLICATIONS 


We have also applied Quality 
Control at our larger sales and 
branch offices, in office procedures, 
with some improvement in the 
quality of the work. When | asked 
one of our managers recently how 
he reduced warehouse handling 
costs fifty percent, he stated, “We 
accomplished this because Quality 
Control stimulated our thinking.” 


A good many operations are 
performed in more or less of a 
routine manner over a period of 
years. If you continually analyze 
these systems you will find that 
many reports are still prepared 
which were formerly of value, but 
now of little worth or at any 
rate receive little attention 


Quality Control charts of ex- 
pense accounts, inventories, turn- 





over, receivables and sales will 
give a sales manager a picture that 
is impossible to secure from hun- 
dreds of pages of report tabula- 
tions 


One of our sales offices has a 
Quality Control chart on customer 
complaints. This brings out a point 
that cannot be mentioned too fre- 
quently. Often, inspection reports 
in a plant are filed away in a 
drawer with little corrective action 
being accorded them. Customer 
complaints may similarly not re- 
ceive the attention due them. Even 
though the complaint was settled 
to the satisfaction of the customer, 
the important reason for the com- 
plaint was lost — namely, the fac- 
tory producing the part would like 
to know more about such matters 
so that corrections could be made. 
True, customer complaints could be 
handled in some other manner, 
but the point here is that the con- 
trol chart brings this matter to the 


attention of those responsible for 
the quality of the product and ac- 
tion is taken. 

Time does not permit me to dis- 
cuss sales applications, but | am 
convinced that it is possible for a 
sales manager todetermine through 
the use of Quality Control tech- 
niques whether he is receiving the 
maximum amount of business in a 
certain territory at a minimum of 
sales expense. In the coming buy- 
ers’ market, can you answer such 
questions as: 

Do you have too many or too 
few salesmen? 

Does more concentration of your 
sales possibilities justify higher ex- 
pense? 

Are you securing your fair share 
of the market? 

We hope to secure the answers 
to these questions through the tech- 
niques of Quality Control. 





CONCLUSION 


In closing, | recommend that you 
present Quality Control to your en- 
tire organization slowly. It will 
take years for a training program 
to reach all levels of your manage- 
ment and workers so as to become 
effective. The intangible savings 
and the teamwork between your 
departments and the possibility of 
taking the guesswork out of your 
day-by-day decisions will well re- 
pay your efforts. 


The work of your society and 
the universities sponsoring Quality 
Control has been of great value to 
us. American Industry owes the 
American Society for Quality Con- 
trol a tremendous debt. You had 
the foresight and the willingness 
to make the effort in the further- 
ance of this science, thereby help- 
ing the United States to continue its 
leadership in the precision manu- 
facture of quality goods at the 
right cost. 


FOOTNOTE TO MR. WIMAN'S TALK 


EDITOR'S NOTE 


The accompanying charts were 
constructed by Mr. Howard C. Dun- 
kel (Fellow, ASQC) of the Republic 
Steel Corporation, and were sub- 
mitted to Mr. Wiman by Wade 
Weaver following the recent Mid- 
west Conference in Chicago. Be- 
cause they represent a novel and 
interesting application of control 
chart analysis, and because of the 
reference to lou Boudreau in Mr. 
Wiman’s address, the charts have 
been made available to Industrial 
Quality Control as a footnote to 
Mr. Wiman’s paper. 


The charts are simple c charts, 
the “unit of inspection” being an 
“out,” and the number of pitched 
balls per out being the measure of 
the pitcher's “quality.” The weights 
assigned to hits allowed are, of 
course, arbitrary, and weighting 
scales other than those chosen 
could be devised. It is, however, 
rather obvious that some sort of 
“quality penalty” would be neces- 
sary to take account of the failure 
of a pitcher to retire a side by hit- 
less pitching. 
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It may seem somewhat amusing 
to visualize a baseball manager 
anxiously watching the progress 
of his pitcher's chart as a game 
develops! Nevertheless, be it o 
baseball pitcher or a manufac- 
turing process an appropriate con- 
trol chart does establish a quality 
level, a measure of consistency, 
and a barometer by which impend- 
ing trouble can be forseen and 
checked before it has a chance to 
happen. 


Whether or not control charts 
ever become an operating tool for 
a team manager, the fact remains 
that baseball fans among the read- 
ers of IQC could find that keeping 
charts such as these would make 
an interesting personal hobby that 
would supply them and _ their 
friends with some very revealing 
information. 
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The ABC of SQC 


A. G. DALTON 


SUPERINTENDENT, QUALITY CONTROL, WESTERN ELECTRIC COMPANY, INC. 


While riding into work the other 
day, a neighbor and fellow-com- 
muter sat down next to me and 
asked me to tell him something 
about STATISTICAL QUALITY CON- 
TROL. He said that he had seen a 
few articles in technical magazines 
but that as soon as he tried to read 
them he got the idea that they 
were written by people who knew 
all about SQC for the benefit of 
other people who knew all about 
it. Most of them had curves and 
charts and talked about distribu- 
tions and things like that. The 
thing that impressed him most was 
that so many of them had one 
point in common they all em- 
phasized impressive differences in 
production costs “Before” and 
“After”; that is, before and after 


using SQC. 


What my friend wanted to know 
was how this SQC business worked. 
Nowadays with costs being what 
they are, everyone who runs a 
business has to be on the lookout 
for new woys of saving a dollar 
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EDITOR’S NOTE 


Those of us who are en- 
gaged in quality control work 
are often asked by our 
friends and associates, who 
know nothing about the sub- 
ject, to tell them what it’s all 
about. Mr. Dalton approaches 
the subject from the point of 
view of providing an answer 
to this question in simple 
language and with homely 
examples. Obviously, to be 
of any use for this purpose, 
simplicity rather than com- 
plete technical accuracy must 
be the keynote. This material 
was prepared for inclusion in 
a publication which the West- 
ern Electric Company issues 
periodically and furnishes to 
all of its employees. 











here and there and still keeping 
his customers satisfied. Apparent- 
ly, this SQC idea was being used 
by some of the big companies and 


had been used by them for years. 
How could he get to know some- 
thing about it without taking a 
course in higher mathematics or 
statistics? 


lt seemed to me that the best 
way to get the ABC of SQC across 
to my friend was to show him how 
he had quite likely been applying 
some of its basic principles — prob- 
ably quite unconsciously — to many 
of the things he did day after day. 
Take catching the train in the mor- 
ning, for example. He told me that 
he set his alarm clock one hour 
before train time and that gave 
him enough time to get up, shave, 
get dressed, have breakfast and 
get to the station. | asked him how 
often he caught the same train, 
and he said that he was usually 
on time, but once in a while some- 
thing would come up to delay him 
and he would miss it. 


Obviously, my friend had 
allowed himself an hour because 
he had found from experience that 
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when things went according to 
schedule it took him slightly less 
than 60 minutes. In other words, 
he probably averaged about 57 
minutes. Some mornings things 
went much better than usual and 
it took him only 55 minutes (5 
minutes he could have stayed in 
bed). Other days it took him just 
an hour and he was just able to 
catch his train. Once in a great 
while it took him 61 or 62 minutes 
and then he was just in time to 
get a nice view of the train as it 
was pulling out of the station 


The interesting thing is, that 
when he had quite a few minutes 
to spare, or when he missed the 
train, he usually knew just why it 
was. He could usually put his 
finger on the very thing that had 
upset his routine. Since our train 
of thought is sometimes very rapid, 
he probably didn’t stop to consider 
the various mental steps he had 
taken to reach this conclusion 
Nevertheless, his thoughts 
have followed some of the same 


general lines that SQC uses to help 


must 


solve more complicated problems 


In the first place he knew by 
experience about how long it took 
him on the average to get up and 
dress, how long for breakfast and 
how long to get to the station. He 
knew that he could not count on 
getting the entire job done in ex- 
actly the same time every day, be- 
cause conditions were never exact- 
ly the same each morning. So he 
allowed a margin of about three 
minutes to take care of expected 
differences from day to day 


There were certain things that 
usually seemed to tend to slow 
him up, others to help him get 
through quicker things that he 
had found came up often enough 
so that he had to allow for them. 
When these normal hindrances out- 
weighed the normal helpful in- 
fluences he began to use up his 
three minute margin and when the 
helpful gremlins predominated he 
had up to three minutes extra to 
spare. Over a period of time he 
had learned to expect that these 
normal helpful influences and 
hindrances would not result in an 
overall difference of more than 
three minutes, one way or the 


10 


other and, what is more, he relied 
upon them not to. 


When anything follows a close 
pattern, day after day and year 
after year, it may be said to be 
cortrolled, and then we can fore- 
cast accurately its behavior to- 
morrow, or a year from tomorrow, 
provided the basic causes that af- 
fect its behavior do not change 
The time of sunrise is an excellent 
example of something that can be 
predicted with considerable ac- 
curacy. On the other hand, when 
we have a wide pattern of vari- 
ation, say the rise and fall of a 
speculative stock on the market, 
no reliable close estimate of its 
price range tomorrow, or a month 
from tomorrow, can be predicted 
mathematically because the basic 
things that affect its behavior are 
changing all the time 


While my friend could hardly 
claim that his morning program 
was controlled as well as the re- 
lationship between the sun and the 
earth, he could class his perform- 
ance as being more predictable 
than the price range of a specu- 
lative stock. In other words, his 
performance was pretty well con- 
trolled, and he could, therefore, 
predict with reasonable assurance 
that if no new or unexpected in- 
fluences came into the picture he 
would be able to catch his train 
each morning if he got up 60 
minutes before train time 


Unfortunately, a commuter’s life 
is not as simple as this, and 
the things which he allowed for 
and which varied his overall time 
up to as much as three minutes o 
day were not the only things that 
could happen. Once in a great 
while there would be an entirely 
unexpected delay and unless he 
was able to adjust himself quickly 
to the situation he would be late 
lf this same thing happened not 
just once in a great while, but two 
or three times a week, he would 
have to do one of three things 
(A) ignore it and accept the con- 
sequences of being late quite often; 
(B) find out what caused the delay 
and get rid of it; (C) allow more 
time each day 


While we leave our commuter 
friend for a few minutes to work 
out the answer to this problem, 
let's see how closely it ties in with 


SQC in manufacturing. Usually a 
manufacturer has certain require- 
ments to meet to keep his custom- 
ers satisfied. He sets up machines, 
tools and other facilities and hires 
people to make his product. He 
does not want to spend more 
money than necessary by making 
his product better than it needs to 
be, nor does he want to lose money 
by having to scrap or remake a 
large percentage of his product or 
lose the confidence and good will 
of his customers 


He knows from experience, or 
will soon find out, that however 
hard he tries to make them all ex- 
actly alike there will be minor dif- 
ferences in the size, weight, color 
etc., of the things he makes. He 
need not feel too badly about this, 
since some of these differences 
cannot be helped. (ine U. S. Mint, 
for example, cannot produce two 
pennies exactly alike as to size 
weight, lettering, etc., but they are, 
of course, alike enough for every 
day use. When it comes to hand 
operations, not even an expert 
marksman can hit the center of 
the bull’s eye every time). In ad- 
dition to the differences that can 
not be avoided, there may be 
others due to conditions which can 
be corrected some without add- 
ing to production costs and others 
by adding quite a bit to his ex- 
penses. 


The problem is to strike a nice 
balance between the cost of main- 
taining better uniformity and the 
value of this better uniformity. The 
“value” side of the equation may 
be in terms of substantially fewer 
items rejected at the completion of 
manufacture, or a situafion where 
customers will pay enough more 
for a consistently more uniform 
product to offset the additional 
cost, if any, of maintaining this in- 
creased uniformity 


It is pretty hard for a manvu- 
facturer to arrive at the right 
answer to a problem of this kind 
unless he knows what amount of 
variation he is getting among units 
of his product and unless he also 
knows what part of this variation 
is due to things he could get rid of 
without adding to his production 
costs and what part he cannot get 
rid of or reduce without increasing 
his costs. 
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In order to know these things he 
must set up a systematic plan of 
inspection and keep records which 
will show him the extent of the 
variations between units or batches 
of product from hour to hour, week 
to week, or from month to month. 
These records of inspection results 
form a very important part of our 
SQC work, and every effort should 
be made to see thot they are re- 
liable. The inspections may be on 
a sampling basis, where we do not 
look at all units of product but 
only at a portion of them, or they 
may be detailed inspections where 
every unit of product is inspected. 
If only samples are inspected we 
must do as good a job as we can 
in looking at samples which rep- 
resent a good cross-section of the 
whole output. Furthermore, the 
units of product that are inspected 
must be inspected honestly, with- 
ovt fear or favor, and the results 
must show just what was found 
and not what the inspector thinks 
his boss would like to have him 
report. Over a period of time these 
inspection results will build up an 
historical picture of the job. 


This, however, is just the begin- 
ning. The manufacturer now needs 
to interpret these results statistical- 
ly and if he cannot do this himself 
he had better employ someone who 
can, because he cannot get the full 
benefits of SQC without this sta- 
tistical analysis. It is just like going 
tc a doctor or a dentist for a semi- 
annual or annual check-up. The 
doctor compares what he finds on 
today’s examination and what you 
tell him about yourself, with what 
you told him and what he found 
the last time he examined you and 
the time before that. It is largely 
on the basis of this comparison 
that he can tell you if you are hold- 
ing your own or slipping a bit. 
However, it takes specialized 
knowledge and experience to be 
able to interpret these findings and 
reports and draw reliable conclu- 
sions from them 


In much the same way, proper 
statistical analysis of inspection re- 
sults can tell whether a manufac- 
turing process is O.K. or whether 
it is slipping. The statistical an- 
alyst does this by comparing to- 
day’s inspection results with the re- 
sults for past periods and seeing 
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how well today’s results fit the 
“pattern” that has been built up 
by previous results. If this previous 
history made a pattern which the 
statistician would call “normal” 
then any future results which fall 
within the same pattern can also 
be called “normal” even though 
they may vary somewhat from the 
objective that is being cimed oat. 
But results that fall outside the 
pattern are bad, i.e., they indicate 
that something new has been 
added which will probably cost 
the manufacturer money by in- 
creasing the number of rejects that 
have to be repaired or scrapped or 
which results in customer dissatis- 
faction until it is removed. 


One of the major contributions 
of SQC is that its techniques per- 
mit setting up these pattern bound- 
aries so that we can tell the dif- 
ference between those variations 
in quality which are due to normal 
nfluences and those which are due 
to abnormal influences. So long 
as inspection results fail within the 
pattern, the manufacturer can save 
money by using sampling inspec- 
tions instead of inspecting each 
unit of product that he makes and, 
also, he can be reasonably sure 
that the percentage of rejects he 
has to scrap or rework is as small 
cs can be expected with his exist- 
ing manufacturing set-up. 


For example, let us assume that 
ae manufacturer takes a realistic 
view of the situation and, realizing 
that he can’t always hit 100% good 
product, he sets 98% as his objec- 
tive. If today’s sampling results 
show 97% good items and 3% re- 
jects, he might well think that 97 
is pretty close to 98 and, after all, 
tomorrow’s results may show 98% 
or even 100% good, and so he does 
about it. Maybe he’s 
right. Maybe the difference be- 
tween 97% and 98% is entirely 
due to those things which may be 
expected to appear in the product, 
from time to time. However, the 
next day's results show 96% good 
and 4% bad. Is this a danger 
signal? Well, he let the 97% go 
by without doing anything about 
it and 96% is pretty close to 97%, 
so let's let it go for another day 
and see what happens. One day 
his inspections show 80% good and 
20% bad. Obviously, there is no 


nothing 


question when it gets that bed 
that something must have gone 
wrong and he must fix it up pretty 
quickly, since he can’t stand the 
expense of reworking or throwing 
away 20% of his output. Just 
where should he draw the line? 
At 95%? 92%? 90%? SQC tech- 
niques take the guesswork out of 
these decisions and indicate very 
definitely when he should take 
action, and he won't waste time 
and money taking action when he 
doesn't need to. Obviously the 
sooner he knows rather than 
guesses when his product is “out 
of control” the sooner he can do 
some profitable exploring to find 
out whot made it go off the tracks 
and then do something to get it 
back into line again. This is an 
enormous help when something he 
hadn't figured on begins to affect 
the product in an early stage of 
manufacture. If it is not found in 
time, further material and labor 
will probably be spent in the later 
stages of production only to find 
eventually, maybe in final inspec- 
tion or tests, that a whole lot of 
the product must be scrapped or 
reworked. Or, if he doesn’t find 
it and do something about fixing 
it up, his customers will tell him 
about it and he may find that he 
has to make good on a lot of stuff 
he’s olready sold 


Whether SQC pays hig dividends 
or small, in any particular case, 
will depend on how much there is 
in the wood or what the maximum 
possible savings amount to. It will 
also depend on the cleverness with 
which inspection control points are 
set up and the kind of inspection 
that is set up at each point; the 
cleverness with which 
records are analyzed and inter 
preted, ard by no means leas}, the 
promptness and vigor with which 
action is taken when it should be 
taken. Those who are reluctant to 
cut down on production while dis 
turbing influences are being identi 
fied and removed should bear in 
mind that by for the cheapest 
thing to do with unsatisfactory 
product is not to make it. SQC pro 
vides the green, yellow and red 
tiaffic lights for production and 
pays its biggest dividends when 
these signals are taken seriously 


inspection 
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A New Method for Approving a Machine 
or Process Setting — Part | 


IRVING W. BURR 


ASSOCIATE PROFESSOR OF MATHEMATICS, PURDUE UNIVERSITY 





EDITOR'S NOTE 

This is the first of three 
papers on this general sub- 
ject. In subsequent issues of 
1QC, Professor Burr will take 
up simple sequential methods 
for a second type of machine 
checking, and will present a 
battery of criteria tables pro- 
viding a variety of possibili- 
ties for practical application 











AIM 


The purpose of these three 
papers, of which this is the first, 
is to present a simple, scientifical- 
ly sound and economical way to 
check the setting of a machine or 
process. Anyone with a reason- 
able knowledge of control charts 
can readily learn the methods and 
can make up tables which an op- 
erator or a set-up man can easily 
vse 


EXAMPLE 

On a grinding operation the 
specifications for edge-width are 
1840 0005 inches. A control 
chart for ranges has shown that 
the process is in good control as 
regards variability, there having 
been only one point above the 
upper control limit in 55 samples 
on the present job and a very 
similar previous job on the grinder. 
The average of the ranges for these 
55 samples of five pieces each was 

R .. .00039” 

By the usual method* we estimate 
the process standard deviation to 


be 


o-—-—Rd 
(.00039") (2.326) 
00017” 

See, for example, Conf: Chart Method of 
Controlline Ouality During Production, Z 1.5, 
194) American Standards Association, 70 
Fast 43th Street New York 17. New York 
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Setting lo’Teo Low 


FIGURE 1} 


NATURAL TOLERANCE vs SPECIFICATIONS 











THREE 


DIFFERENT SETTINGS 


Thus, if the distribution of edge- 
widths is “normal,” we can say 
that approximately two-thirds of 
the pieces will have edge-widths 
within plus or minus .00017” of 
the process average and that 
almost none will be as much as 
3(.00017”), or .00051”, away from 
the process average. Hence, if by 


resetting we can keep the process 


average running close to .1840”, 
we sholl be producing essentially 
no scrap. If, however, the setting 
were to be off by as much as one 
a’, that is, by .00017”, we shall be 
producing at least a few out-of- 
tolerance pieces. This is because a 
process average of .18417” is less 
than 
away from the upper tolerance. 


three standard deviations 
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(1) (2) 


Approve if 
Sample >x is smaller 
Size than 
ns Lo’ 
1 
2 
3 
4 
5 1.4 
6 2.4 
7 3.4 
8 4.2 
9 $.1 
10 $.9* 
iB 6.8 
12 7.6 
13 8.5 
14 9.4 
15 10.2 
16 11.1 
17 11.9 
18 12.8 
19 13.6 
20 14.4 
TABLE 1. 


(3) 
Number of 
.0001” from 

desired .1840”. 


x 


TABLE FOR CHECKING SETTING WHEN o’ 


=x, sum of 
previous column. 
Watch signs! 


(5) 

Reset in proper 
direction if Xx is 
numerically larger than 
Uo’ 


.00017” 


Departure in Either Direction from Nominal is Undesirable. 


*The three starred entries were listed as shown so that it would be clear how to make the decision. 
10.1 entry was really 10.01, which to the nearest tenth is 10.0. 
some question as to whether a total of 10 were in or out. 


enough for a rejection. 
<x of 16 justifies rejection. 


Thus the 


But if 10.0 were listed, then there might be 
By listing 10.1 it is clear that a 2x of 10 is not high 
On the other hand, the 15.9 was rounded down from 15.96 so as to indicate that a 
This same convention is followed in making up Table 4. 





Hence we should certainly like to 
reset if the process setting is as 


low as .18383” or as high as 
.18417”. Figure 1 shows the situ- 
ation. As may easily be verified 


by one familiar with a table of the 
normal curve, there will be ap- 
proximately 212% of the pieces 
above the upper specification of 
.1845”, if the true process average, 


X’, is ot .18417”. 


The device we are here de- 
scribing is designed to control the 
two main risks with which one is 
always faced when checking a set- 
ting, namely: 

(a) resetting the machine or 
process when it is in reality 
set just about right; 

(b) failing to reset when the set- 
ting is in reality too far off 
from the desired aim. 

The risk under (a) has been arbi- 
trarily set at a value of .10. This 
means that, on the average, only 
one time in ten will we make the 
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mistake of deciding to reset despite 
the fact that the setting was right 
at the desired aim. Secondly, the 
risk of failing to reset in the case 
that the setting is off from the de- 
sired setting by precisely one 
standard deviation, o'’, is also 
placed at .10. If, however, the set- 
ting is further off than this, then 
the risk of failing to reset is much 
less than one time in ten. 


In order to be ready to check a 
setting with the accuracy indicated 
above, all one needs to do is to 
multiply each number in Table 3 
by the obtained standard devi- 
ation, o’, which in our present case 
was .00017”. Thus we make up a 
table such as Table 1. The signs 
of the deviations, x, from the nom- 
inal as listed in column (3) must 
be carefully taken account of in 
building up the total, =x, in col- 
umn (4). However, it is only the 
size of the total in column (4) 
which counts in the comparison 


with columns (2) and (5). Thus, if 
for seven pieces (n 7) we have 
a >x larger than -+- 10.9 or below 

10.9 we reset in the indicated 
direction. Or if Xx lies anywhere 
between — 3.4 and + 3.4 we ap- 
prove the setting. But if the 2x 
lies between + 3.4 and -+-10.9 or 
between 3.4 and — 10.9 we take 
another piece and measure it for 
the next x, and so on 


Eight illustrations are presented 
in Table 2 in which a decision was 
reached after various amounts of 
sampling. In the first illustration, 
the first piece measured .1840”, or 
a zero deviation from the nominal 
Since approval can only be made 
after five pieces as a minimum, 
we need only concern ourselves 
with possible rejection of setting at 
this point. The total of zero does 
not exceed the Uo’ of 5.8 for an 
n of 1, so we take another piece 


It measures 1 (that is, .1839”) so 
the current total is 1. Since this 
13 





2» 
ef! 1840” 
_ qq) (2) 
n x >x x x 
] 0 0 2 2 
2 ’ 1 1 
3 1 2 0 1 
4 2 4 3} +2 
5 1.4 1 5 0| +2 
6 2.4 ’ 4 ’ 
7 | 3.4 | 5 
a 4.2 1 3 ? App 
9 5.1 
10 59 App 
i. 6.8 
121 7.6 
13. 8.5 
14 9.4 
15 102 
16 11.1 
1711.9 
18 12.8 
19 13.6 
20 14.4 
TABLE 2. 


Examples (1) 


>rF WHO ONN—WYW DHD—-NOW 


(4) with True Settings at .1840”, (5), (6) at 


True Setting At: 


.1842” 
(3) fer (4) (5) 
Sx x yx x =x 
+3 1 1 2 2 
+3 2 3 ] ] 
+ 5§ ] 4 3 4 
4 0 44+ 3 7 
+6 ] 5 0 7 
+9 5 10 «4 11 
“ 4 14 
é Reset 
Reset 
+8 
8 
8 
9 
6 
pp 





Uo’ 


EXAMPLES OF DECISIONS REACHED USING TABLE 1 
1842”, and (7), (8) at .1838' 





does. not exceed 6.7 in size we 
measure another piece. It is also a 


1, giving =x as 2. After five 
pieces the total is —-5. Since this 


is in size between 1.4 and 9.2 we 
continue sampling. After the 
eighth piece the total is —-2 which 
is less than the corresponding Lo’ 
of 4.3. Hence we approve the set- 
ting. Example (3) illustrates a 
comparatively long run_ before 
a decision for approval is reached. 


Example (4) illustrates a case in 
which the wrong decision was 
reached, namely, reset, even 
though the setting was perfect at 
.1840". In fifty experiments with 
a perfect setting, this was the only 
case in which a wrong decision 
was reached, even though one 
would expect to have the wrong 
decision reached in about five 
cases out of fifty, that is, about 
10% of the time. The average 
number of pieces required before 
reaching a decision was 7.8 for the 
fifty experiments in which the set- 
ting was correct at 1840”. Hence 
we can usually expect that a de- 
cision will be reached after be- 
tween five and ten pieces have 
been checked but that on very rare 
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Sample 
Size n L U 
1 3.39 
2 3.89 
3 4.39 
4 4.89 
5 82 5.39 
6 1.44 5.89 
7 1.98 6.39 
8 2.49 6.89 
9 2.99 7.39 
10 3.50 7.89 
1 4.00 8.39 
12 4.50 8.89 
13 5.00 9.39 
14 5.50 9.89 
15 6.00 10.39 
16 6.50 10.89 
17 7.00 11.39 
LE 7.50 11.89 
19 8.00 12.39 
20 8.50 12.89 


TABLE 3 
CONSTANTS FOR CONSTRUCT- 
ING A TABLE TO CHECK 
SETTING 
Risks of .10 of Resetting a Perfect 
Setting and of Failing to Reset 

When X’ is One o’ Off. 


occasions a decision will not be 
reached until 18 or 20 pieces have 
been checked. 


Examples (5) and (6) illustrate 
the situation where the setting is 
somewhat more than one standard 
deviation above the desired .1840”. 
After six pieces in example (5) a 
decision of “reset” was reached 
since the total of +11 exceeded 
the Uo’ of 10.1. In excmple (6) 
the decision was reached on only 
two pieces, +-9 exceeding 6.6. 


The question would naturally 
next arise as to how far one should 
reset. An experiment of fifty such 
cases as these two indicated that 
even though a decision may be 
reached after only one or two 
pieces are sampled, it is desirable 
to take four or five and then to 
reset by an amcunt approximating 
the average of the four or five. 
Thus in case (5) the average of the 
x's so far is +11, divided by the 
n of 6, or 1.8, as compared to the 
correct amount .0002” (.1842” - 
.1840”) by which we should reset. 
On the other hand in case (6) the 
average is +9 divided by 2, or 
4.5, which is a long way from the 
2 units by which the setting is 
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actually off. Hence in case (6), 
taking two or three more pieces 
before actually resetting should 
give a more reliable indication of 
the amount to reset. In any case 
of resetting, it would be desirable 
to check the new setting at once. 
In the fifty experiments illustrating 
the case where actual setting was 
.1842”, there were no cases at all 
in which a decision for “approve” 
was reached, all fifty yielding a 
“reset” decision. The average 
amount of sampling before reach- 
ing a decision was only 5.1 pieces. 


Examples (7) and (8) illustrate 
the situation in which the true set- 
ting was .1838”. In example (7) 
a decision was reached after seven 
pieces because — 13 was larger in 
size than the corresponding Uo’ of 
10.9. The indicated amount to re- 
set is —13 over 7 or 1.9 upward. 
In example (8) a decision was 
reached after just one piece. How- 
ever, if one took the single piece 
as an accurate indication of the 
amount to reset, he would reset 
upward by 6 units and would then 
be 4 units too far on the high side. 
Thus again, several pieces shovid 
be taken before deciding by how 
much to reset. 


OUTLINE OF PROCEDURE 


1. Check on the consistency of 
variability of the machine or 
process by running a control chart 
for ranges, R, or standard devi- 
ations, o, in the usual manner. Each 
sample should be taken from 
pieces produced as nearly at the 
same time as possible. If the con- 
trol chart shows satisfactory con- 
trol of variability by twenty-five to 
thirty consecutive points within the 
control band or only about one 
above the upper control limit out 
of 100 in succession, then approxi- 
mate the process standard devi- 
ation «’ by o R ‘dy or o’ 

6 / Co. 


2. Multiply each value of L and 
of U in Table 3 by the o’ just ob- 
tained in Section 1. These are listed 
as Lo’ and Uo’ in a table like Table 
1. We thus have values telling us 
when to reset and when to approve 
the setting. 


3. Set gauge or other scale of 
measurement so as to read from 
the desired true setting as the zero 
point. (The value of o’ must have 
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been expressed in the same unit 
of measurement as that in which 
the scale reads.) 


4. You are now ready to check 
a setting. Begin taking measure- 
ments and recording in the x col- 
umn as in Table 2, always putting 
a plus sign (-+-) if the number is 
above the desired nominal and a 
minus sign (—) if below. (Although 
it would not be strictly necessary 
to record the plus signs, it is a good 
plan to get into the habit of always 
recording a sign so as to force one- 
self to make note of the direction. 
In this way one can guard against 
the error of failing to record any 
sign when actually a minus sign 
should be recorded.) 


5. As each x is recorded, add it 
to the previous total, =x, taking 
careful account of the signs in add- 


ing x to the previous =x. 


6. As each >x is recorded, com- 
pare it with Lo’ and Uo’. 
Take action as follows: 


(a) If Xx is positive and above 
Uo’, reset downward. The ap- 
proximate amount by which to 
reset downward can be found 
by determining X from (2x)/n, 
but this is not sufficiently reliable 
unless nis 4 or 5. Hence if a de- 
cision to reset is made on fewer 
than four pieces one should take 
a few more before finding x. 
(b) If Xx is negative and lies be- 
low —(Uo’), that is, ©x is more 
strongly negative than minus 
Uo’, reset upwards, determining 
the amount as in (a) above. 

(c) If Xx lies between —Lo’ and 
Lo’, that is, if the numerical value 
of x is smaller than Lo’, ap- 
prove the setting. 

(d) If the numerical value of =x 
lies between Lo’ and Uo’ take 
another measurement and check 
again. If it should happen, as 
it very rarely may, that no de- 
cision is reached on the first 20 
pieces, it is here recommended 
that one reset by an amount 
equal to (Xx) /20, in the appro- 
priate direction, that is, upward 
if Xx is negative and downward 
if positive. 


Thus we may summarize by say- 
ing that if the numerical value of 
=x is above Uo’ we reset in the 
appropriate direction, or if it is 
smaller than Lo’ we approve the 
setting. On the other hand, if the 


numerical value of =x lies between 
Lo’ and Uo’ we continue with an- 
other measurement. (Signs must 
be carefully watched, however, in 
building up each Yx for use as 
above.) 


AN EXPERIMENT FOR 
ILLUSTRATION 


lf, in order to get better ac- 
quainted with the method pre- 
sented, the reader wishes to try a 
random experiment, the following 
is recommended. Each “measure- 
ment” is a total of four dice. The 
desired nominal setting is 14. Thus 
we record in the x column the num- 
ber of units above or below 14, a 
total of 19 being an x of +5 and 
a total of 11 being an x of —3. 
Now, since for the theoretical dis- 
tribution of totals of four unbiased 
dice, we have* 


X’ as 14 
ao’ 3.42, 
we shall use 3.42 as o’, calculate 


values of Lo’ and Uo’ from Table 3, 
and list them as in Table 4. Then, 
beginning sampling by rolling four 
dice for each x, we should reach 
the decision “approve setting” 
about nine times in ten, because 
our “process” is really set on the 
desired nominal of 14. 


Next, to illustrate the case in 
which we should reject the setting 
nine times in ten, we should like 
to have a distribution in which 


x 14 4+ 3.42 


17.42, 
that is X’ is just one o’ too large, 
and for which 
a’ 3.42. 


A distribution of X’s which is not 
too far from these requirements is 
that for the totals of five dice. The 
true values are 

xX’ — 17.50 

a 3.82. 
Thus we take a total of five dice 
as X, subtract 14, and get an x to 
record. With such a set of “meas- 
urements” we should reach the de 
cision of “reset downward” ap- 
proximately nine times in ten, 
although the true proportion is not 
exactly .9 (because X’ and o’ are 
not exactly at the required 17.42 
and 3.42 respectively) 


*Irving W. Burr, Ouality Control Report No 


12, Office of Prod Research and De 
velopment September 945 
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Table 4 shows a run for the four 
dice, reaching the decision “ap- 
prove” after consecutive rolls of 
14, 22, 13, 12, 17, 12 and 14. On 
the other hand the following X’s 
for totals of five dice, which give 


the values of x (X 14) as shown, 
yield a decision to reset downward: 
x: 18 14 22 19 
(actual totals of five dice) 


x: 4 0 8 5 
(points deviation from 14) 


TWO OTHER PLANS FOR CHECKING 
A SETTING 


Although it is believed that the 
plan shown above will be found 
satisfactory for most purposes, 
nevertheless there may be some 
occasions when a tighter or a 
looser plan might be desirable. If 
the total tolerance range is only 
about 50’ in width, then of course 
there is bound to be some propor- 
tion of pieces produced outside of 
specifications, no matter where the 


process average X’ has been set. 
The only real solution to the dif- 
ficulty is to make a radical change 
in the process or, if possible, to 
widen the specified tolerance band 
if neither of these courses of ac- 
tion is economically feasible, then 
we must do the best we can with 
what we have. In order to mini- 
mize the proportion of defectives 
it is essential to set as close to the 
nominal as possible. In such a case 
the first plan shown below may be 
used. It has the same 10% risks of 
wrong decisions, but the .10 risk of 
failing to reset when we should 
occurs at .80' above and below the 
nominal, rather than at one o as 
before. In order to gain this higher 
precision of setting, however, a 
larger amount of sampling is re- 
quired, on the average. Hence the 
table is longer. 

On the other hand, when the 
tolerance range is 80’ or 90’ in 
width we can afford to be as much 
as 1.50’ off from the nominal, if 
this does not occur too often. Thus 
if the tolerance is 80’ mh width we 
would be running at 2.50 from 
one of the specifications (8/2 — 
1.5), while in the latter case we 
would then be 30’ away from one 
specification (9/2 — 1.5). When we 
can use this plan there will be less 
inspection on the average than on 
the standard plan, which of course 
is the gain through not requiring 
such a close check on the setting. 
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Sample 

Size n Lo’ x =x Uo’ 
| _ 0 0 11.6 

2 - +8 +8 13.3 

3 — —1 +7 15.1 

4 — --2 +5 16.7 

5 2.8 +3 + 8 18.4 

6 4.9 -2 +6 20.1 

7 6.8 0 +-6 21.9 

8 8.5 23.6 

9 10.2 25.3 
10 Wg 26.9 
11 13.7 28.7 
12 15.4 30.4 
13 17.1 32.1 
14 18.8 33.8 
15 20.5 35.5 
16 22.2 37.2 
17 23.9 38.9 
18 25.6 40.7 
19 27.4 42.4 
20 29.1 44.1 

TABLE 4 
CONSTANTS FOR ILLUSTRATIVE EXPERIMENT FOR TOTALS OF 4 AND 
OF 5 DICE 


Decision to “Approve” is Shown from Totals of 4 Dice. 


x is the Dice Total 


Minus 14. 





Table 5 presents the constants 
for the tighter plan, while Table 6 
gives the constants for the looser 
plan. In the former it is suggested 
that if no decision is reached in 
25 pieces, then a resetting be made 
by an amount equal to =x divided 
by 25. Likewise in the latter case 
a resetting by x or =x divided by 
12 would be made if no deceision 
is reached in 12 pieces. Fifty ex- 
periments gave the average 
amount of inspection and the max- 
imum n, as shown for cases A, B, 
and C in Table 7 


TECHNICAL APPENDIX — 
SEQUENTIAL ANALYSIS, 
BASIS OF PLANS 


All three plans are special cases 
of sequential analysis for variables 
as developed by the Statistical Re- 
search Group of Columbia Uni- 
versity.* In the notation of Section 
5 of this book, we have, for the 
standard case presented first in this 
paper, the following: 


m,;=—=nominal or desired level 
for x’; 
"Sequential Analysis of Statistical Data: Ap- 


plications, by the Statistical Research Group, 
Columbia University Press, New York, 1945 


d=largest permissible devi- 
ation from m,, 
=< (for the first case); 
a==risk of rejecting setting, if 
process average X’, is at 
mi, 
—.10 (the assumed value); 
6B —risk of approving setting if 
process average X’, is at 
m, +d mM, o (or at 
m, —d mM; 0’), 
.10 (the assumed value); 
a’ =the process standard devi- 
ation. 
Then the test depends upon 
=(X—m,) which we have called 
=x since “x” is the notation we 
have used when measuring from 
m, as the zero point. 
First we determine the constants 
a and b from a and fi. 


a In 1-6 
a 
1 | 
In 7 
2.19722 
l1—a 
b In . 
6 
= 2.19722 
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Sample The former may be transformed as Sample 
Size n L U follows (X — m, x); Size n L U 
1 _ 4.01 disx|_ nd? _ 1 - 2.68 
2 = 4.4) fn och, SO = 2S, -» 2 22 3.43 
3 _ 4.81 : 3 1.23 4.18 
4 — 5.21 cosh dita! = ere -b 4 1.99 4.93 
5 -- 5.61 
d m nd -b 5 2.75 5.68 
6 - 6.01 Su. IZx| = cosh" ’ 6 3.50 6.43 
7 37 6.41 ad’ 7 4.25 7.18 
8 1.13 6.81 oo? ' .-b 8 5.00 7.93 
9 1.63 7.21 [Ex] = <P 'cosh ‘(exo ). 
10 2.08 7.61 9 5.79 8.68 
The critical curves are 10 6.50 9.43 
11 2.50 8.01 = 11 7.25 10.18 
12 2.91 8.41 x 2 + 5 Gam ) 12 8.00 10.93 
13 3.31 8.81 2 > ened « ; 
+ ri pe We now define the constants L so TABLE 6 
; > that the critical curves are CONSTANTS FOR CONSTRUCTING 
16 4.52 10.01 wake A TABLE TO CHECK SETTING 
17 4.92 10.41 dh Risks of .10 of Resetting a Perfect 
18 5.32 10.81 mot _ Setting and of Failing to Reset 
19 5.72 11.21 _o «/, od, + When X’ is 1.50’ Off. 
20 6.12 | 11.61 (1) L =< cosh (exo ’) 
- aaa | ye In exactly similar manner we have hence 
, ; . 
23 7.32 | 12.81 ove L=f\¢d6. b)+4n2 
24 7.72 13.21 (2) Us > cosh (57 d (5% - 
25 8.12 13.61 ” + eGb-fam) — ] 
; , 3 
since the algebra is the same with , 
—=nd,d os 
TABLE 5 b replaced by a. The above <i 94,+ F (n2 b) 


CONSTANTS FOR CONSTRUCTING 
A TABLE TO CHECK SETTING 
Risks of .10 of Resetting a Perfect 
vetting and of Failing to Reset 


when X’ is .80' Off. 





formulas are satisfactory for small 
values of n but for larger values 
of n it is much easier to use a 
transformation in which it is ap- 
parent that L and U rapidly ap- 


which is convergent if 


2b-24 <Oo 


proach linearity. It may be shown f 

that -* 
where In natural logarithm. oni n>a2btoy* . 

. _ ee d* 
The equations of the critical curves cosh"e’ =v +4n2 -4€ 
are given on page 5.08 of the book -26 -£ e-S-... Likewise 
to which reference has just been 32 96 af 
made. In our slightly changed no- by successively using (4) U= 20" . (im 2+a) 
tation the equations are _o ~20 ~ nd 
4a om. — ° 


dl5Gm)| nd? _ 
Jn. cosh (or) “eR > 





d|z0em)|  nd* _ 
Ln cosh Cory? a1) = a. 





cosh 'w =n (w+Vw?-i ), 


the expansion for \/1 u, and 
that for In (1 + s). The series is 
convergent when v is positive and 


which is convergent for all n’s. ' 
Now since both a and b are 2.1972 
and In 2 is 69315, we have for 
the respective cases: 


TABLE 7. SUMMARY OF 50 EXPERIMENTS FOR EACH OF CASES A, B, AND C. 


Decisi Average 
. Actual SSrSIONS Amount of Maximum 
Case Setting at Setting Approve Reset Sampling, n n 
XY — 0 49 1 7.82 21 
A + o —_ 
X’ == +. 1.170’ 0 50 5.10 12 
x’ 0 43 7 9.34 27 
B > 26 = 
x + 870 4 46 7.36 16 
XY 
c +1.50° Be 0 49 1 3.72 10 
X’=— + 1.460’ 6 44 3.02 11 
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CASE A 
d=’ 
L = cosh “(e? ~2.1972) 
= -1504 -4e43944-n_ 
U-= cosh“(e? +2 oe 
=9+2 e90-4e~4 3944-n 


CASE B 
d= 80° 
L = 125 cosh“(e 32n- os 
4 - 1.680 - 3164 °944--64n 
L2Scosh“(@vinr ier) 


= .4n + 3.613 -.31e7799*4 On 


U 


CASE C 
d= 1.50" 
is $cosh*(e F 2.1972) 
=.75n - 1.003 -et3944-F_ oe 
U= tcosh"EF* 2.1972) 
=75n +1927-;e 799 


The second form is used in each case as soon as the third and subsequent terms are negligible. 


Management Evaluates Progress in the 


Quality Control Field 


LEE McCANNE 


VICE PRESIDENT AND GENERAL MANAGER, STROMBERG-CARLSON COMPANY 


Two hundred and thirty-eight 
years ago the word “statistics” is 
said to have appeared in the Eng- 
lish language for the first time, in 
1710, in W. Hooper's translation 
of “The Elements of Universal Er- 
udition” by J. F. von Bielfeld. Three 
years later Bernoulli published his 
theorem and established the 
mathematical concept of statistics, 
the basis of so many techniques 
now used in quality control. Then 
came the industrial revolution, 
bringing the machine, the mill, and 
the factory into our lives, spread- 
ing engines and motors onto the 
farms, into the kitchens, and base- 
ments, on the highways, water- 
ways, and in the air. 

In the beginning, these machines 
and engines were made on the 
guild plan, with all of the parts 
personally fabricated and hand 
fitted as each device was as- 
sembled, often by the same man 
who conceived it. Then necessity 
was the mother of invention, over 
one hundred and fifty years ago, 
when Eli Whitney found he had 
contracted to deliver 12,000 mus- 
kets to the army in an impossibly 
short time unless he could accomp- 
lish the unprecedented and revolu- 
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tionary feat of making all the bar- 
rels, stocks, hammers, triggers, 
sights yes, even the ramrods — 
sufficiently alike to be interchange- 
able. That was the birth of the as- 
sembly line. That was the origin 
of mass production. That simple 
idea was one of the greatest steps 
ever taken to improve the standard 
of living of the common man. It 
was the start of low cost produc- 
tion, to make available to every 
citizen in the land, at a price he 
can afford, those other American 
inventions, the telephone, the 
radio, the phonograph, motion pic- 
tures and television, the railroad, 
the steamboat, the automobile, the 
airplane, the electric light, the 
vacuum cleaner, the washing 
machine, the deep freeze and 
household refrigerator, to mention 
only o few 


The shift to interchangeable 
parts placed new burdens and a 
new importance on_ inspection. 
Where, up to about a century and 
a half ago, production inspection 
had been principally concerned 
with the suitability of the raw ma- 
terials and a measure of perform- 
ance of the finished product, a 
whole new field suddenly opened 
up, calling for sorting, gauging, 
comparing, and various measures 
of the conformance of the compon- 


ent parts. The “Go, No-Go” gauge 
became familiar and important to 
everyone in manufacturing indus- 
try. More recently, the trend to 
break complex assemblies down 
into sub-assemblies has offered 
new opportunities for inspectors t< 
exercise their ingenuity, especially 
where certain sub-assembly oper- 
ations may be carried on simul- 
taneously (or “in parallel”, as we 
electrical men say) but other sub- 
assembly operations must be per- 
formed “in series” in a sequence. 


Here and there an inspector, in- 
spection department, or factory 
began to keep records of the num- 
ber of parts or products it was ac- 
cepting or rejecting, sometimes 
with an additional reference to the 
kinds of rejects being encountered, 
and perhaps a conjecture as to the 
reason for the spoilage. Inspec- 
tion did not always collect these 
data. Sometimes we simply sat a 
worker at a bench and instructed 
him to accept or reject. And, in 
those instances where a zealous 
inspector amassed voluminous 
data, all too often this paperwork 
was not worth its cost. Today we 
would probably know how to do it 
better, with intelligent pre-deter- 
mination of sample lots or time in- 
tervals for comparison, and intel- 
ligent screening of the product in 
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like quantities. Progress in qual- 
ity control begins with the syste- 
matic collection of factual data by 
inspection of the product. 


There is a growing literature on 
the subject of sampling as the most 
economical method of collecting in- 
spection data. | believe there is a 
genera! realization by manage- 
ments — certainly the production 
and sales departments keep point- 
irg it out that 100‘, inspection 
does not guarantee perfection. It 
is evident from this brief historical 
review why the quality control 
movement usually enters the indus- 
trial plant through the inspection 
department or staff. In our plant, 
we have a Quality Division to per- 
form the functions of inspection and 
quality control. This division, like 
other divisions responsible for 
sales, or engineering, or manufac- 
turing and purchasing, or finance, 
or industrial relations and proper- 
ties, reports to the General Man- 
acer. It gets its minimum accept- 
ance standards and specifications 
from engineering, but after that, 
the Quality Division is charged with 
assuring a satisfactory product and 
contributing to the never-ending 
program of cost reductions 


It is only about twenty-four years 
ago that Dr. Shewhart and others 
showed that a statistical analysis 
of factual inspection data can lead 
to process improvements and, more 
spectacularly, to prevent machines 
from chewing up good material to 
produce rejects before it happens 
That is quality control in the class- 
ical sense, as you in the American 
Society for Quality Control use the 
term. It is a new tool for efficient 
management. 


Does management appreciate 
and value this new tool? I’m sure 
it does. Even where a manager 
does not understand how much or 
how little statistical quality control 
can accomplish for his plant, either 
in cost savings or in added custom- 
er satisfaction, he is determined 
and anxious to give it a trial. 


lt is hard to generalize for all 
industries and all managements. 
For one thing, there are some firms 
who seek perfection but there are 
others whose policy is to seek cost 
reduction at the expense of some 
product imperfections. One of the 
founders of a radio manufacturing 
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business used to say that unless 
two percent of his customers were 
complaining, he knew he was 
spending too much on his product. 
In our own case, | believe we would 
gladly spend up to ten percent 
more than necessary, if it would 
assure satisfaction to every custom- 
er. One measure of a manage- 
ment’s evaluation of quality con- 
trol is the extent to which it is will- 
ing to support these operations 
budget-wise. 


It is no wonder that some man- 
agements do not yet understand 
statistical quality control. There 
have been other things to distract 
them, let us hope abnormally so, 
during the few short years in which 
quality control men have been get- 
ting established in this new field. 
lt is one thing to apply control 
methods to achieve better mechan- 
cal precision; | think most of us in 
management understand the 
lingo” when it is applied to simple 
physical dimensions. It is another 
thing to apply limits and quality 
control methods to chemical pre- 
cision, electrical precision, optical 
precision, metal alloy production 
and the like, and it is my impres- 
sion that management is still a bit 
skeptical of the ability of statistical 
methods to improve quality in these 
non-mechanical or quasi-mechan- 
ical directions. Full confidence may 
be just as richly deserved, and if 
so it will come as time passes and 
worthwhile results emerge. Again, 
t is well for men in any profession 
to show restraint and caution, and 
| well understand why repetitive 
machine operations can be con- 
trolled more reliably than manual 
operations, but | believe some of 
you in quality control have been 
over-conservative with regard to 
what can be accomplished in man- 
val sub-assembly and assembly 
operations if training is teamed up 
with quality control. 


In case someone in this new field 
gets discouraged with slow-mov- 
ng management, let me point to 
a temporary situation which now 
works to your disadvantage, but 
which | believe will soon change 
Engineers like to associate with 
other engineers, salesmen with 
other salesmen. Even cost ac- 
countants, those strangest of creat- 
ures, have their own association or 
professional society. General man- 
agers also like to congregate and 


when they do, there are some men 
in the group who came up through 
sales channels and are well versed 
in sales problems, others who have 
been engineers, production man- 
agers, purchasing agents, financial 
men, or who climbed the ladder 
by way of labor relations. These 
former specialists, now general 
managers, contribute the sum 
total of the knowledge of the 
group. As far as | know, there are 
few if any general managers to- 
day who have been quality control 
operators, because the field is so 
new. But that will come. It will 
probably start in industries where 
quality or purity is a predominant 
characteristic of the product. When 
it does, your lot and status will 
improve. 


In the meantime, you can do a 
great deal to win the respect of 
your management and the co- 
operation of other departments. | 
am glad to say that these sugges- 
tions are already being followed 
in our company, but here they are: 


1. Keep the management in- 
formed by a simple report at 
periodic intervals 
(a) of important processes or 
operations that appear out- 
of-control and 


‘ 


(b) of “success stories” in sav- 
ing cost or improving quality. 
Management seldom wants 
copies of control charts and 
data; it is sufficient to call at 
tention to matters they may 
wish to look into, with a 
simple interpretation of seri- 
ous things that occur to you 
as you analyze the data. 


2. Give credit to others, when- 
ever possible, in reporting 
“success stories.” You can 
afford to be generous, and 
its wins future cooperation to 
do so 


3. Report to factory departments 
the results of your analysis 
of the data in terms which 
they can understand and put 
to use 


4. Take the initiative in offering 
help to other departments. If 
you have something to pro 
pose, say so, then let them 
handle it. Don’t waste time 
in jurisdictional disputes. 


As a general observation, | 
would say thet management is 
now satisfied that we have a new 


19 





tool in statistical quality control; 
that the collection of the necessary 
data, its analysis, proposing action, 
and report writing have now been 
reduced to a matter of routine; 
that very worthwhile contributions 
have already been made in the 
fields of inspection, tool design, 
govge control, specification 
writing, vendor relations, produc- 
tion methods, and field service; 
but that there is progress still to 
be made through cooperation with 
production engineering, design en- 
gineering, employee training, ven- 
dor relationships, sales promotion, 
and service. We are probably 
getting about half the good thot 
can be had when this new tool is 
given full use and cooperation. 


We are making increasing use 
of sampling methods which result 
in less actual inspection than was 
formerly thought necessary. We 
have reduced and simplified paper- 


work through the use of tables and 
charts. We have developed meth- 
ods for computing the probabilities 
of acceptance of lots in which var- 
ious fractions or percentages are 
defective, or of process averages. 
We can compute the expected out- 
going quality level both as to its 
limits and its average. We can 
compare the quality assurance to 
be obtained by various inspection 
methods, and the total inspection 
required by different plans. 


Let me warn that we must be 
careful, in using control charts, not 
to expect these devices to have 
supernatural powers. As the West- 
ern Electric Company learned from 
the well-known Hawthorne experi- 
ments, any seeming attention paid 
by management to a group of 
workers, whether for better or 
worse, can result in increased out- 
put and greater uniformity for o 
short time. So, too, if quality con- 





trol charts are placed where pro- 
duction workers see them, we may 
have a sudden but temporary im- 


provement. This change will bear 
investigation just as carefully as a 
sudden change for the worse, if we 
are ever to make the improvement 
permanent. 


We cannot tolerate the irrespon- 
sible attitude that the control chart 
works in some mysterious way, and 
that this effect is good enough. The 
search for assignable causes of 
variability indicated by excessive 
variation on the chart requires hard 
work by competent investigators. 
It is frequently an engineering task 
of more than ordinary difficulty. 
This task cannot be shrugged off, 
even in a change for the better. 
The progress of quality control in 
industry must depend upon sound 
analysis, not upon “flashy” results 
or accidental benefits. 


The Business of Making a Quality Product 


HERBERT MARCY 


VICE PRESIDENT AND ASSISTANT TO THE PRESIDENT, GILLETTE SAFETY RAZOR COMPANY 


Other sessions of this Conference 
take up discussions of the technical 
aspects of Quality Control. | feel 
much more qualified to talk to you 
about what Quality Control means 
to management rather than how it 
is achieved. My interest in the 
subject is more than proportion- 
ate to my technical knowledge. At 
Gillette, we are vitally concerned 
with Quality Control. For nearly 
half a century we have made oa 
quality product, and to the limit of 
our ability and resources we are 
going to continue the manufacture 
of quality products. 


To give you an indication of how 
important quality is in our factory 
and office in South Boston, | want 
to read a short statement which 
hangs by every time clock and at 
every vantage point throughout 
our plant and office. It reads as 


follows: 
at the New England Quality Con- 
ol Conference sponsored by the New Eng- 
land Sections of ASOC in Boston, Mass., Jan- 
uary 22, 1948. 
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“Your security depends on qual- 
ity. Quality of product has 
made Gillette the greatest 
name in shaving and our 
business the largest of its kind 
in the world. 

“Quality and security — a good 
job and a steady one — go 
hand in hand. If we maintain 
quality so shall we grow and 
prosper. Should we fail — 
anywhere along the line — all 
of us will suffer. It is up to 
each of us — every moan and 
woman in the organization — 
to make quality our individual 
trust and responsibility. Let's 
do it!” 

J. P. Spang, Jr. 
President 
This thought is constantly before 
the eyes of every one of our em- 
ployees. 

Quality Control is summarized 
very adequately for all fields of 
manufacturing in eight words — 
eight very familiar words: “Qual- 
ity of product is essential to con- 
tinuing success.” 


We have all heard those eight 
words which, let me stress, are 
more than a fine slogan. Those 
eight words are a concise statement 
of necessary fact, and management 
knows this. Management should 
be determined that the truth of 
those words be kept alive. 


Management exercises Quality 
Control beyond the _ production 
level not through the use of 


gauges, micrometers, and photo- 
electric cells and control charts, but 
by jealously guarding the reputa- 
tion of its products built up through 
years of continuing effort. It does 
this through use of a different set 
of tools; its end product is an in- 
tangible thing, and its tools are ad- 
vertising, merchandising, and sell- 
ing. With these tools, management 
builds consumer acceptance of its 
manufactured product. It creates 
certain standards by which it hopes 
the public will accept its products. 
That is Quality Control, too. 


For instance, our records indi- 
cate that the picture of King C. 
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Gillette has been printed 96 billion 
times. His picture has become a 
symbol throughout the world, a 
symbol of quality. It would be 
suicide to make a poorer product 
and trade on the reputation cre- 
ated by nearly fifty years of qual- 
ity effort. 


Another example: one of the 
nation’s leading retailers of gaso- 
line launched an_ intensive cam- 
paign among its stations for clean, 
sanitary rest rooms, knowing how 
important this is to motorists. Every 
effort was made to have their sta- 
tion operators keep clean rest 
rooms, yet little if any improve- 
ment resulted. Then, management 
took a bold step. Full-page ads 
appeared in newspapers in every 
city where this company’s gasoline 
was sold. These ads told the pub- 
lic that rest rooms in filling sta- 
tions selling their gasoline were as 
clean as the “bathroom in your 
own home.” The long and hard- 
sought-for results took place over- 
night. No operator of a filling sta- 
tion was going to have a dirty rest 
room after his management had 
bragged publicly about the clean- 
liness of that rest room. 


A quality slogan becomes an 
ideal toward which the worker 
strives. But we must never forget 
this important fact: the slogan 
alone is not enough; the quality 
must be in the product! 


Management, in exercising its 
Quality Control function, must also 
be on guard against the spreading 
of any rumor which might affect 
its manufactured product; against 
misunderstanding on the part of 
the consuming public, which again 
would affect the acceptance of its 
product. An outstanding example 
of this was the problem which con- 
fronted the canning industry for 
sO many years. 


Years ago, housewives were 
firm in their belief that food left 
in an open can would rapidly be- 
come injurious, even poisonous. 
Not until the canning industry was 
able to dispel this erroneous be- 
lief were the large packers able to 
expand their businesses to the im- 
portant place they occupy in the 
food industry today. How was this 
done? It was a tough one. 


Their manufactured product was 
of high quality. The ingredients 
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which went into those cans were 
selected after rigid quality control. 
The containers were the finest that 
could be made. Yet the housewife 
was stubborn in her belief that 
food left in open cans was danger- 
ous. Management attacked the 
problem in the following way: the 
medical profession was called in 
to offer testimony that this belief 
was not true. Biochemists offered 
their testimony to the same effect. 
The actual truth was circulated 
through grade schools and high 
schools. Home economists did their 
part. The cans themselves carried 
the legend, “Contents will not spoil 
when left in opened can.” 


Although that erroneous belief 
has been nearly dispelled today, 
there are still some women who 
think that food left in an open can 
more than two or three minutes is 
not good. Management in the 
canning industry must still be alert 
to the possibility of a recurrence of 
this misbelief and must guard 
against it. 


It may come as a surprise, when 
| tell you that there are some five 
hundred brands of razor blades 
made today. If | were to ask you 
to name some of them, | doubt 
that any of you could name more 
than five or six. Because | am so 
close to it, | could name perhaps 
fifteen or twenty. | could tell you 
that, at one time, there was a razor 
blade called the “Jazz-Bow.” The 
next day, or week, the same blade 
may have been sold under the 
name “Zoot-Suit.” | give this to 
you as an example of the type of 
competition with which a quality 
product is constantly faced. 


Although my technical know- 
ledge of Statistical Quality Control 
is not as extensive as | would like, 
there are certain developments 
which led us at Gillette into a more 
intelligent and comprehensive study 
and application. 


We noted the almost miraculous 
accomplishments other companies 
had reported, and thought we 
should find out what it was all 
about. 


On further investigation, we 
were satisfied that there is a lot 
of common sense in the principles, 
and so we have dipped our toes 
gingerly into the pond. Right now, 


we are about up to our ankles. 
While we haven't felt the full 
warmth, we're quite certain the 
water's fine and the swim will! be 
refreshing. 


It has been our policy to start 
out in one department of our or- 
ganization and “prove in” the 
methods before attempting to ex- 
tend them throughout our plant. 
We feel that this is the best long- 
run policy. 


| might say of our experiences 
to date that, although we were 
prepared for substantial results, it 
has still been somewhat of a shock 

a pleasant one — to realize that 
sensational improvements in the 
control of quality at lower cost can 
be made on a product such as our 
razors, which we have made for so 
many years. 


In our Screw Machine Depart- 
ment, we have been able to elimi- 
nate twenty-five bench inspections, 
considerably reduce junk and re- 
work, while at the same time get- 
ting better quality ot output. 


From what | have seen of the 
techniques, | am still surprised that 
such basically simple methods can 
so swiftly throw into proper per- 
spective problems that our factory 
people have wrestled with over 
long periods. In connection with 
our Tech razor cap, Statistical Qual- 
ity Control methods were able to 
cut the variability of the product 
in half, after all other methods had 
failed. This means better shaves 
for you, less waste for us. It ap 
pears that cur previous methods 
of “fact-finding” did not penetrate 
deeply enough through the “Opin- 
ion” strata and the “Opinonated 
Fact” level down to the layer of 
“Indisputable Fact.” 


As well as | can see the picture 
without knowing the details of cal- 
culating three-sigma limits and the 
rest of it, you people have a way 
of providing new facts with a cap- 
ital “F’. It is your dispassionate 
analysis of the machine operator's 
day-to-day problems, for instance, 
that shows him how to clear away 
the misconceptions and delusions 
which have become part of his 
thinking. You seem to have here 
a way of dramatizing the facts so 
that operators, foremen, inspectors 

and even vice presidents can 
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ot once grasp their significance. 
That, to my mind, is the salient 
advantage of your techniques. It 
resolves dispute between inspect- 
ors and operators — and even be- 
tween departments because its 
primary objective is objectiveness. 
Like management itself, you seek 
to cut across lines of authority to 
get down to brass tacks. It seems 
obvious to me that enlightened 
management must wholeheartedly 
agree with the soundness of this 
kind of attack 


In the last analysis, of course, 
what counts most with the man- 
agement is results. In that connec- 
tion, you Quality Control people 
have an important responsibility in 
keeping your management posted 
on the status of your assignments. 
To become accomplishments, results 
must be understood and appreci- 
ated by all levels of management 
| am sure that management wants 
very brief, non-technical, periodic 
reports, with the emphasis on the 
dollar results 


Show us the true cost of some of 
our quality problems, and we'll be 
more interested in your progress 
Above all, be brief and graphic. 
Management has many problems 
besides quality, and you are com- 
peting for attention with these. If 
your story is easy to read, it will 
reach the top of the pile much 
sooner 


Twenty years ago, | was in the 
manufacturing end of our business 
and our attempts at Quality Con- 
trol were never scientific, by your 
standards 
of wonder to me how we did as 
well as we did 


lt is always a source 


You use a razor blade 
twice, three or more times, and 
casually toss it away. That blade 
which you casually toss away 
and | mean a Gillette blade is 
subjected to seventy inspections 
That fact alone will tell you how 
highly we value Quality Control 
These seventy inspections range 
to a color inspection for the uni- 
formity of the Blue finish of our 
blades 


once, 


The first test starts thousands of 
miles away from our South Boston 


plant. We have’ metallurgists 
whose sole job is to visit our sup- 
pliers in Sweden, Ohio, Illinois, 


Pennsylvania in fact, to every 
mill from which we receive steel 
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and see to it that rigid standards 
cre met before our steel is cold 
rolled. (A great deal of improve- 
ment made in the development of 
strip steel by the Swedes is direct- 
ly traceable to help which we were 
able to offer them through the 
yeors 


We have seven other manufac- 
turing plants located in Europe, 
Canada, and South America. Each 
month our foreign plants are re- 
quired to supply us with ao certain 
number of blades made in these 
plants. These blades received in 
Boston are subjected to the some 
tests that our domestically made 
blades go through; blades made 
n our South Boston plant are sent 
to our foreign plants for the same 
comparative checks 


Uniformity, gentlemen, is a price- 


less thing. Uniformity is a must 
with us and by uniformity | 
mean, of course, uniformity of 


quality. One blade must be and 
is very nearly the same as another. 


Sometimes this vigilance, this 
protection of our good name, takes 
on a humorous aspect. 


After one of our recent fight 
broadcasts, the winner was asked 
to .ay a word or two before the 
mike. in an attempt to ingratiate 
himself with the sponsor, he over- 
‘ooked the slight impediment in his 
speech and really took down the 
house when he reported to a na- 
tion-wide hook-up, “| thuh . thuh 

think, Mr. Duh . Duh 
Dunphy, that those juh...juh... 
juh . . . Gem blades are the best 
blades made!” (Of course, we have 
stoutly maintained that what he 
‘really said was “them” blades! 


There is still another field in 
which Quality Control is of utmost 
mportance: where the selling of 
service is the most important part 
of the operation. You go to one 
restaurant as against another not 
only because of the excellence of 
the food served, but also because 
the service you receive in one is 
better than the service you receive 
in another 


We may carry the analogy fur- 
ther. For example, the gasoline 
industry again Each company 
guards its own formula for a high- 
octane gasoline, but to the average 
consumer one kind of gasoline will 
make his car go very much like 





man- 


what 
agement must and does sell is the 
quality of service rendered to the 
motorist who drives into the filling 
station handling his particular type 
of gasoline. 


another. Therefore, 


This selling of quality service is 
international as well. It is not 
without reason that a great British 
steamship organization has almost 
a monopoly in transatlantic pas- 
senger service. The same holds 
true in other fields of transporta- 
tion. In certain sections of our own 
country, railroad service is far 
above that of other sections. In 
air travel, the United States has 
on enviable reputation for the 
quality of its service, even though 
the planes flying foreign flags are 
n many cases identical with those 
flying the American flag. Quality 
Control has no boundaries. It is 
not national, but international. 


| will go further in my challenge 
to you experts on Quality Control 
and quote to you a significant re- 
mark made recently in the Intelli- 
gence Digest. The Intelligence Di- 
gest is a confidential review of 
world affairs, in a recent 
of which there is an enlightening 
article on the economic situation 

n Great Britain today. 


issue 


The part that | want to empha- 
size has to do with the main rea- 
sons why it is difficult for the Brit- 
sh to find the permanent export 
markets they so badly need. One 
of the reasons cited in this Digest 
s the economic growth in American 
industrial capacity and export am- 
bitions. That statement is qualli- 
fied by a remark which should 
give all of us pause. The writer, 
Kenneth de Courcy, a noted econo- 
mist, says that the economic growth 
of American industrial exports is 
offset by the fact that its exports 
are of a poor quality. Is that not 
a startling indictment? 


But that is the view taken by 
another nation on the quality of 
the goods that we make and sell 
for export. The writer of that par- 
ticular piece is a world economic 
authority and he says that our ex- 
porting ambitions are falling short 
due to, and | quote, “lack of atten- 
tion to quality in our exports.” 


You, whose job is the business of 
making quality products .. . muen- 
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agement, whose job is the merch- 
andising of quality products 
cannot be complacent. | know 


A Survey of Quality C 


that neither you nor management 
will rest satisfied as long as the 
possibility exists for even the slight- 


est improvement in the quality of 
the products we now make and 
sell. 


ontrol and 


Its Growth in Canada 


BERNARD H. LLOYD 


DEPARTMENT OF MECHANICAL ENGINEERING, UNIVERSITY OF TORONTO 


INTRODUCTION 


It would be unwise to attempt to 
discuss the development of Qual- 
ity Control without considering the 
relation existing between this de- 
velopment and the general eco- 
nomic condition of industry. One 
who has had an opportunity to 
visit industrial organizations en- 
gaged in the use of quality contro! 
systems will agree that economy is 
a vital factor in the development 
of any system designed to improve 
efficiency 


In Canada, as in other parts of 
the world, scientific development 
was stimulated by the exigencies 
of war. The terrific pressure ex- 
erted on industrial production sys- 
tems and the rapidity with which 
the rate of production was forced 
to increase left production man- 
agement far behind in its effort to 
maintain control of quality let 
alone to ensure delivery of quality 
goods. That is an old story now 
and needs no further elaboration 
It is only necessary to think of the 
number of times some drastic situ- 
ation has occasioned the develop 
ment of scientific techniques or 
caused the conception of new 
methods to serve industry. Suffice 
to say that scientific methods of 
production control were developed 
during the war and have not out- 
worn their usefulness for the new 
era of peacetime production 

When we were ina state of war 
the concerted effort of every able 
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individual in the country was 
needed to fulfil the demand and 


maintain the quality of highly 
specialized equipment. In the best 
nterests of the country it was 
necessary to produce goods of 


high quality, and for that reason 
the government was obliged to 
pay the price. Labor swallowed its 
grievances both voluntarily and 
through enforced legislation. How- 
ever, now that our democratic sys 
tem has been released from the 
bonds of a war economy, we are 
faced with the problem of un- 
scrambling labor - management 
strife and stimulating the flow of 
materials 


Whatever may be the basic fac- 
tors influencing the supply-demand 
ratio, it seems that quality and the 
consumer suffer whenever _ this 
ratio becomes too small and in 
flexible. Some manufacturers take 
advantage of this undesirable situ 
ation and some are left with no 
other course. Other industrialists 
realizing the folly of making so 
called ersatz while the sun shines 
are endeavoring to establish and 
maintain pre-war quality. The im 
portant point is that the need to 
have a standard of quality must 
exist before methods of maintain 
ing quality are of any use what 


ever 


In Canda, some organizations 
are supplying incentive for the de 
velopment of statistical quality 
control with an eye to the future 
For the most part however the 
stimulus is carried by the educa- 
tional institutions and research or 


ganizations For the past four 
years the University of Toronto has 
sponsored an evening course in 
quality control and in 
under 


statistical 
1947 introduced into its 
graduate curriculum in the faculty 
of engineering a course in indus- 
trial statistics and quality control 
For the past year or so the Ontario 
Researcn Foundation under the 
guidance of Dr. A. E. R. Westman, 
head of the Department of Chem 
istry, has conducted research into 
the application of statistical meth 
ods to industrial problems. This 
has been possible by a 
special grant from the National 
Research Council of Canada which 
has established a special commit 
tee to co-ordinate the fields of ap 
plied statistics and science 


made 


The remainder of this paper will 
be devoted to examples illustrating 
some of the work carried on by 
the Ontario Research Foundation 
on industrial applications of statis 
tical methods 


MEAT PACKING ' 


In some industries it is difficult 
to determine the efficiency of a 
process, partly because of the com 
plexities of the process itself, and 
partly because of the high rate of 
production. This situation arises in 
the canning of meat compounds 
where cans are filled at the rate 
of neary two a second. The cans 
are filled on a volume basis but 
are subject to a weight specifica 


'hor a mor ldetailed de riptior ee articl 
m Proce Control in the Meat Packmg Ir 
Justry Manufacturing and Industria Eng 
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tion which is quoted on the label 
of the can. One obvious difficulty 
is that the can may be filled to the 
limit, or even overfilled, and yet 
be underweight, so that the density 
of the compound is o factor which 
must be considered 


Natural and artificial limitations 
are imposed upon the three fac- 
tors volume, weight and density 
For example, the size of the can 
limits the volume; the minimum 
weight is specified; and the density 
which must be kept as high as pos- 
sible is governed by texture and 
formula specifications and the ca- 
pabilities of the processing equip- 
ment. As an introduction to the 
study of this problem it is interest- 
ing to construct a frequency dis- 
tribution for weights 


For purposes of discussion we 
will assume that the specification 


weight is 12 oz.; the maximum 
volume of the average can is 
340 cc.; and the maximurn prac- 


tical operating density is 1.060 
gms. per cc. Since it is impossible 
to fill all cans with exactly 12 oz. 
of meat, a certain small percentage 
underweight is tolerated at, say, 
5% 


We will assume that a large 
number of cans are weighed and 
the standard deviation is found to 
be 0.231 oz. Since 5% underweight 
is tolerated, our mean weight set- 
ting is found to be 12 t,o where 
1, corresponds to p, 0.05 and 
is equal to 1.645.‘*’ 





Re oos 
t 
“+ + 
12.0 12.380 


Weenwt- oz 


Then X 12 (1.645)(0.231) 
12.380 oz 


If the process can be adjusted to 
give a mean weight of 12.380 oz 
it follows that approximately 5% 
of the cans wil! be underweight 
Also for any density Y gms. per cc 
the filler volume setting may be 
computed from the _ following 
formula: 


V (28.349)X Y cc., 
where one ounce 28.349 grams 


‘2)See Normal Probability Tables 
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Then for Y 1.060 gms. per cc. 
and X 12.380 oz. 
V (12.380)(28.349) 1.060 
331 cc. 


lt is conceivable that with the 


distribution defined by Xx 

12.380 oz. and o 0.231 oz. 
some of the cans will be filled to 
a greater volume than 340 cc. 
Such cans are known as “flippers” 
because of their tendency to have 
bulged ends, which is ao very un- 
desirable condition. The number 
of flippers may be reduced by in- 
creasing the density, but it is not 
usually possible to exceed 1.060 
gms. per cc. The percentage of 
flippers may be caluculated for a 
density of 1.060 gms. per cc. by 
finding the weight beyond which 
all cans can be expected to be 


flippers. This weight will be called 
X. and equals 

(340)(1.060) 28.349 12.713 oz. 
Therefore 

t.o (12.713 — 12.380) — 0.333 oz. 
and t,. (0.333) (0.231) 1.44. 
For t. 1.44 the corresponding 


p» from Normal Tables is 0.075, so 
the percentage flippers would not 
normally drop below 7.5%. 








ee oF 
| 
i PL 
P. | “Yj 
tim tie 
12.0 2380 ja 18 


Now assuming that all flippers 
are removed in the labelling ma- 
chine before packing, it might be 
interesting to determine the total 
amount of overweight meat pack- 
ed per day for this distribution at 
a production rate of 100,000 cans 
per day 


It is first necessary to locate the 
center of gravity of the area lying 
under the curve between the limits 
12 oz. and 12.713 oz. This is calcu- 
lated from the formula 


tA teh 
~ [e - € | 


Xe* 
° alae 





where ‘Xe is the distance from the 


mean X to the center of gravity, 
A .875 is the area, e is the ex- 


ponential constant, and ft; 1.645 
and t, 1.44 correspond to p, 
0.05 and p, 0.075 respectively. 
Substituting from appropriate 
tables‘*’, we get 


(0.231)(0.103 
0.875 
0.010. 


Now the distance of the center 
of gravity of the area from 12 oz. 
is (0.380 0.010) 0.370 oz., 
and since this area represents 
87,500 cans per day, the amount 
of overweight meat is 

(87,500)(0.370) 16, 
or approximately 2000 Ibs. of meat 
per day, an appreciable figure. 


0.141) 


x 


This information is usually ob- 
tained in a preliminary analysis of 
the distribution and is important 
in deciding if a reduction in vari- 
ation will effect a worth-while 
saving. In investigations of this 
type it is necessary to make a list 
of all possible sources of variation 
and ultimately to determine the 
relative significance of the vari- 
ation contributed by each source. 
Unfortunately, further discussion of 
this problem is not possible in this 


paper. 


CONTROL CHARTS FOR DATA 
HAVING A WITHIN SUBGROUP 
PATTERN * 


Some work has been carried on 
at the Ontario Research Founda- 


tion to develop X and R charts for 
data having a within subgroup 
pattern. The ordinary control chart 
assumes that the variation within a 
subgroup is random and that no 
definite pattern exists. However, 
sometimes data will exhibit a defi- 
nite within-subgroup pattern in ad- 
dition to the random error. 


If we consider a table consisting 
of data in rows and columns such 
that there is both a row and col- 
umn effect and we propose to plot 
charts for column means and 
ranges, the row effect would intro- 


‘3) Tables of the probability functions Vol. Il 


Federal Works Agency, W.P.A. for the city 
f New York, 1942 
Nor In these tables x is substituted for t 
Papers developing a full €Xposition of this 
mportant modification of control charts, and 
ving examples of its application, will appear 
the March 1949 issue of 1QC 
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duce a pattern into the column 
data. This has the effect of in- 
creasing the ranges, and the mean 
range used in computing the con- 
trol limits will be so large that the 
limits will be excessively wide. 
This condition can be eliminated by 
subtracting the row means from 


all the data, computing R and R 
values for the new set of data, 


and basing the limits for both X 
and R charts on the corrected R. 


The corrected R must first be ad- 
justed by multiplying by the factor 


\/m (m—1) where m is the num- 
ber of columns, to remove any bias 
that might result by following the 
above procedure when no pattern 
is present. 


Compensation is sometimes 
made for the pattern effect by 
using the 2 sigma limits in place of 
the 3 sigma limits. However this 
method is purely empirical. 

An example of the above might 
be found in the steel industry 
where an analysis is made on the 
top, middle and bottom of each 
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ingot and it is known that the an- 
aiyses ‘end to differ in a systematic 


way 


CONCLUSION 


The problems discussed briefly 
in this paper are typical of those 
being met and studied in Canadian 
industry. Interest in this subject is 
growing in Canada and it is hoped 
for the future that Canadian manv- 
facturers will continue to become 
conscious of the methods available 
to help them solve their produc- 
tion problems. 


Third Midwest 


Quality Control Conference 


CHICAGO, ILLINOIS — NOVEMBER 4 AND 5, 1948 


The Third Midwest Quality Con- 
trol Conference is now a matter of 
record. In point of attendance, 
special features, and general pro- 
gram it lived up to precedents 
established by the two preceding 
conferences and set some new ones 
for the future. Total attendance 
for the two days is estimated at 
better than 1200. 


FIRST LUNCHEON SESSION 

At the luncheon session on No- 
vember 4, Mr. Charles D. Wiman, 
President of Deere & Company, 
spoke on the subject “Quality Con- 
trol Stimulates Thinking.” His ad- 
dress is published in full elsewhere 
in this issue of Industrial Quality 
Control. This luncheon session was 
sponsored jointly by the nine Mid- 
west Sections of ASQC and the 
Chicago Association of Commerce 
and Industry, and was attended by 
over 800 persons. 


SECOND LUNCHEON SESSION 

Mr. Hugo A. Weissbrodt, Works 
Manager, International Harvester 
Company, Fort Wayne, Indiana, 
spoke at the second luncheon ses- 
sion on November 5. His subject 
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was “Results Obtained Through 
Application of Statistical Quality 
Control,” and his remarks were 
supplemented by an imposing se- 
quence of slides showing the con- 
trol chart evidence of the improve- 
ments claimed. These charts were 
described and interpreted briefly 
by Mr. R. D. Long and Mr. Paul 
Nusbaumer. The testimony sup- 
plied by the charts, coupled with 
the enthusiasm, conviction, and 
down-to-earth realism put into the 
presentation by Mr. Weissbrodt 
left no doubt in the minds of the 
more than 800 persons who heard 
him as to the real effectiveness of 
simple control chart techniques. 


CLINICS 
The program of clinic sessions 
arranged for this conference 


proved to be exceptionally well 
balanced, diversified, and _ chal- 
lenging. The clinics are, of course, 
the backbone of a conference pro- 
gram, and the topics and speakers 
available on the 1948 Conference 
program attracted uniformly high 
attendance and well deserved 
praise. 


CONFERENCE PAPERS 

The 1948 Conference Planning 
Committee decided against the 
publication of a separate book of 
Conference Papers for this confer- 
ence, feeling that the larger inter- 
ests of the Society would be better 
served by making papers on the 
Conference program available for 
publication through the medium of 
Industrial Quality Control. Manu 
scripts of these papers have been 
submitted to the Editorial Board 
for review, and those approved 
for publication will appear in the 
Society's journal as rapidly as 
space permits 


EXECUTIVES’ SESSION 

One of the special features spon 
sored by the 1948 Conference was 
an Executives’ Session arranged 
specifically for the presidents and 
vice-presidents of companies whose 
operating personnel is using sta 
tistical quality control techniques 
in various areas of plant operation 
The purpose and intent of this ses 
sion was to present to the top 
ranking management of these 
companies a brief but comprehen- 
sive exposition of the reasons why 
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control chart techniques properly 
applied and endorsed as company 
policy can be expected to give the 
sort of quality improvement and 


cost-saving results management 
wants 
The Executives’ Session was held 


on November 5 following Mr 
Weissbrodt’s luncheon talk, and 
was attended by 18 presidents and 
7 vice-presidents of well-known 


companies now using statistical 
quality control techniques. Mr 
Frederick J. Halton, Jr. acted as 


chairman of the meeting. After 
explaining the purpose of the ses- 
sion, he introduced Mr. Arthur 
Bender of Delco Remy and Profes- 
sor Lloyd A. Knowler of the State 
University of lowa. These men 
spoke briefly and to the point on 
the subject of variation and the 
control chart as an effective tool 
for measuring and controlling vari- 
ation. Following these talks, Mr 
Simon Collier showed the Johns- 
Manville color-sound film “Modern 
Quality Control.” 


2¢ 


Dr. Walter A. Shewhart and 
officers, past and present, of the 
American Society were invited 
guests at this session. 

The Conference Planning Com- 
mittee takes pride in having set 
the precedent of making available 
to top management an opportunity 
to meet with men of equal rank 
from companies using quality con- 
trol methods, and thus better to 
acquaint these men with the phi- 
losophy and application of the new 
tool now being used in their re- 
spective companies. 


TRAINING SESSIONS 


Another feature of special im- 
portance at this Conference was 
the two-day training program 
under the supervision and instruc- 
tion of Professors Niles H. Barnard 
and John A. Henry. The photo- 
graph accompanying this report 
shows a portion of the 240 trainees 
in attendance at these sessions, 
which were sponsored jointly by 
the nine Midwest Sections of ASQC 
and the Chicago Association of 


Commerce and Industry as a part 
of its 1948 Business Problems 
School program. Trainees attend- 
ing the six sessions of this program 
received two fundamental types 
of instruction: 

(1) a condensed and lucid expo- 
sition of control chart and ele- 
mentary acceptance sampling 
techniques, and 

practice under the guidance of 
a corps of assistant instructors 
in the actual construction and 
interpretation of a_ control 
chart. 


(2 


Each trainee was also given a 
special manual prepared by Pro- 
fessors Barnard and Henry to sup- 
plement the course of instruction 
and to help make permcnent for 
the trainee a record of the basic 
instruction he received. 


The six sessions of this training 
program may not be the ultimate 
in education on a mass production 
basis, but anyone who had the 
privilege of looking in at any of 
these sessions could not fail to be 
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impressed by the magnitude of the 
undertaking and the _ intentness 
with which so large a group of 
people were cooperating to learn 
the first basic principles of statisti- 
cal quality control. 


QUALITY CONTROL POSTERS 


A third special feature of the 
Conference which attracted wide 
attention and added to the gen- 
eral interest was an extensive ex- 
hibit of quality control posters cov- 
ering a wide range of techniques 
and applications. These posters 
were assembled by members of 


QUALITY CONTROL — Manual of 
Practical Procedures for Shop and 
Plant Operation. Norbert L. En- 
rick. The Industrial Press, 148 La- 
fayette St., New York 13, N. Y.; 122 
pp.; $3.00. Review by Professor 
Niles H. Barnard, Chairman, De- 
partment of Mechanical Engineer- 
ing, University of Nebraska. 


Even though Statistical Quality 
Control leans heavily on the appli- 
cation of common sense in indus- 
try, it seems quite difficult to write 
a text that adheres to the common 
sense approach and yet presents 
a view that is adequate. Mr. En- 
rick’s book provides an interesting 
discussion of the subject directed to 
the working inspector who has 
neither :he time nor the inclination 
to study the principles of statistical 
quality control in detail. 


An important part of any book 
is the preface or foreword. Mr 
Enrick states very clearly in his 
foreword that his book is intended 
for the man in industry who would 
like to know about statistical qual- 
ity control and yet feels not quite 
up to a study of the theory. In 
following this objective Mr. Enrick 
takes certain liberties with his sub- 
ject which may well appear to 
many as of questionable merit in 
a book written for beginners. His 
book would be of only passing in- 
terest to anyone who has been 
studying and practicing SQC for 
the past few years. 
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the Northeastern Indiana Section 
from industries in its area and 
were arranged for viewing in the 
general assembly area near the 
main registration desk. 


COMMITTEE MEETINGS 


The evening of November 4 was 
left open, and at this time numer- 
ous important committee meetings 
were held. These included not only 
various committee meetings of the 
American Society, but also im- 
portant sectional committee meet- 
ings for the nine Midwest Sections. 
Problems considered and actions 


taken at many of these meetings 
will be reported in the American 
Society News section of this mag- 
azine. 


EXHIBITS 
Eighteen exhibitors played host 
to a steady stream of interested 
visitors to the Gage Exhibits dur- 
ing the two days of the conference 


1949 CONFERENCE 


The 1949 Midwest Conference 
will be held in St. Louis, Missouri 
at a date to be announced later. 


ook Reuieu 


The author opens his »resenta- 
tion with a discussion of various 
inspection procedures and plans. 
He gives comparisons of screening, 
lot-by-lot inspection, and process 
inspection. In his presentation he 
seems quite favorably inclined to- 
ward the group sequential plan, 
and develops that method. All of 
his presentation is given with no 
attempt to explain why such plans 
can be used. This is in keeping 
with the objective of the book as 
explained in the foreword. 


However, one very bad slip oc- 
curs at the bottom of page 9 where 
the statement is made: “If you 
want to make sure that in the long 
run no lots containing more than 
2% defectives are passed, you have 
to know: 

1. How many sample pieces 
to inspect in each lot. 

2. When to accept the lot. 

3. When to reject the lot.” 


Apparently the author has in 
mind AOQL protection, but he cer- 
tainly fails completely to specify 
correct procedures for securing 
such protection. It is dangerous 
doctrine to use, in the name of 
“simplicity,” language as loosely 
worded as the above quotation in 
a text aimed at the beginner! 

In Chapter 4 Mr. Enrick intro- 
duces the reader to the control 
chart in the installation of Process 
Inspection. He seems to enter his 
discussion through the back door 
by introducing the average range 


as the measure of “process vari- 
ability” and using it in a somewhat 
unconventional form for the estab- 
lishment of control limits. As one 
reads on he begins to see some 
justification for this approach, 
although it is a little jarring to find 
continual references to specifica- 
tion lines or limits as base lines 
from which to measure the dis- 
tances to determine control limit 
lines. If one had never studied 
quality control this could be ac- 
cepted without argument. In fact, 
all the presentation thus far is ex- 
pected to be accepted without 
argument inasmuch as no attempt 
is made to prove any statements. 
They are made by the author based 
on his experience. The newcomer 
in the field who is the reader of 
this book is expected to have faith 
in the author, and Mr. Enrick writes 
with that thought in mind. 


The newcomer, however, is 
thereby exposed to concepts and 
tactics that represent rather radical 
departures from standard control 
chart practice. The “simplifica 
tions” are of such a nature as to 
be understandable only to one with 
considerable sophistication; to the 
beginner they represent a set of 
push-button procedures which will 
almost certainly orient and “set” 
his thinking in patterns that will 
require considerable readjustment 
before he acquires a fundamental 
grasp of the real meaning and 
nature of Shewhart control charts 


uf 
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Chapters 7 and 8 seem to be 
superfluous even in a book for be- 
ginners. Presumably the readers 
of this book are men who are in 
the inspection field and therefore 
should have a good knowledge of 
such things as gaging, tolerance, 
and allowance and all that goes 
with them. Even though the author 
uses these chapters to lead into 
Chapter 9, which gives a discussion 
of the effects of tolerances that are 
too large or too small and their 
relation to process variability, it 
does seem as though Chapters 7 
and 8, as written, are somewhat 
extra 


The presentation of o case his- 
tory as an illustration was a happy 
thought, but the reports submitted 
by the Chief Inspector are quite 
wordy. Unfortunately the reports 
used for case study are too much 
like the style of the text material 
before and after the reports. Per- 
haps inspectors are guilty of 
writing wordy reports, but one 
wonders if a quality control pro- 
gram could be suggested and then 
reported in so much rhetoric rather 
than by tables, charts, and graphs 


One curious defect of this book 
is its failure to give any discussion 
of attribute charts. These charts 
ore a “natural” to shop personnel, 





they have a strong psychological 
appeal, and they have been im- 
mensely useful in helping to create 
an attitude of quality-mindedness 
all the way from operators up to 
top management. They could have 
been brought in very naturally in 
connection with the discussion of 
limit gages in Chapter 8. Oddly 
enough, three of the four charts in 
the case history report are almost 
p charts, yet nowhere does the 
author explain how to make or 
use either a p, an np, or a ¢ chart. 


Again referring to the foreword, 
we find that the author stated his 
intention of presenting some of the 
mathematics of statistical quality 
control for those who would care 
to pursue the -ubject further than 
it is assumed the average inspector 
would. Chapters 12 and 13 are 
used for this purpose. The ap- 
proach is good and remains simple. 
Here again, however, not too much 
effort is used to show why things 
are and how they come about, but 
the discussion does make it pos- 
sible for the more sophisticated 
reader to discover how the author 
arrived at some of the unconven- 
tional and apparently arbitrary 
rules given with the exposition in 
Chapter 4. 


This reviewer feels that the au- 


thor makes a mistake when he at- 
tempts to set up his own termi- 
nology even though he may use it 
to create simplicity in his presenta- 
tion. If his book is successful in 
making quality control enthusiasts 
out of his readers they will then 
want to go on in the study and will 
change over to the terminology 
presented in the American Stand- 
ards Association material. As pre- 
viously mentioned, there is also 
some question concerning the 
value of giving approximate or 
off-hand methods of solution to 
quality control problems for im- 
mediate simplicity when the reader 
will probably have much more 
trouble later on in reconciling the 
detail with the approximation. 

All in all, if one will read the 
foreword in this book and under- 
stand what is in the author's mind 
in making his presentation, he will 
find the material easy to read, 
not too unpalatable, and he may 
even decide that the book could 
be helpful in the application of 
statistical quality control in an or- 
ganization where it does not now 
exist. Nevertheless, the conclusion 
is inescapable that the “practical” 
man who uses Mr. Enrick’s book 
as his introduction to Quality Con- 
trol runs a real risk of iearning too 
little too fast! 


AMERICAN SOCIETY NEWS 


EXECUTIVE COMMITTEE 
MEETS 

The Executive Committe held a 
highly successful two-day meeting 
on Friday and Saturday, Novem- 
ber 5 and 6 at Chicago following 
the Third Midwest Quality Control 
Conference. All but three of the 
twelve members of the Committee 
were present. 

The Executive Secretary reported 
that memberships for the 1948-49 
Society year were 1396 on Novem- 
ber 1, 1948. Of this total, dues 
had been received from 31 Fellows, 
678 Senior Members, and 687 
Members. (As of December 8, 
membership was 1798 of whom 
40 were Fellows, 831 Senior Mem- 
bers, and 927 Members). 


28 


lt was agreed that each Re- 
gional Director will follow the Di- 
rectors in his Region and report at 
the next meeting what steps have 
been taken in each Section to se- 
cure the highest possible percent- 
age of membership renewals. 


The Treasurer presented a report 
showing a balance on hand of 
$7,440.23 as of November 1, 1948. 
A tentative budget of $19,870.00 
for the year 1948-49 was adopted. 
The above figures relate to Society 
operations and do not include the 
Shewhart Medal Fund. 


The Executive Committee re- 
ceived important reports from the 
chairmen of Society committees on 
the work and plans of their com- 


mittees. Complete and informa- 
tive reports were presented by the 
Shewhart Medal Committee, Au- 
diting Committee, 1949 Convention 
Committee, Committee on Profes- 
sional Ethics and Qualifications, 
Committee on Publicity and Public 
Relations, and the Examining Com- 
mittee. 


There was considerable discus- 
sion of the matter of advertising 
in. INDUSTRIAL QUALITY CON- 
TROL. It was pointed out that, 
with sufficient advertising, the 
magazine would be self-support- 
ing; however, the cost of printing 
its journal is still the Society's prin- 
cipal obligation. The President was 
authorized to strengthen Society 
organization for obtaining adver- 
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tising; each Director is urged to 
take personal steps to obtain ads. 


Numerous other matters were 
given detailed consideration, and 
action taken in connection with a 
number of them is recorded else- 
where in this issue of the mag- 
azine. 


SHEWHART MEDAL 


Mr. P. L. Alger, Chairman of the 
Shewhart Medal Committee, has 
reported that contributions of 
$1066 have been received by the 
Shewhart Medal Fund. Additional 
amounts have been underwritten 
so that our goal in establishing the 
Shewhart Medal is assured. 


The committee has announced 
that individual contributions from 
Society members will be accepted 
for a limited time. 


Nominations for the 1949 Shew- 
hart Medal Award were open until 
December 1; the award will be 
made at our Convention in Boston, 
May, 1949. 


WORK OF THE EXAMINING 
COMMITTEE 


Mr. P. S. Olmstead, Chairman of 
the Examining Committee, has re- 
ported on the work of the Exam- 
ining Committee since its appoint- 
ment on September 14, 1947. The 
Committee, consisting of Messrs. 
P. S. Olmstead, M. A. Brumbaugh, 
Cc. J. Hudson, L. A. Knowler, and 
W. A. Shewhart, has held four 
meetings: 

9 December 1947 in Princeton; 
29 December 1947 in New York; 
16 February 1948 in Rochester; 

4 November 1948 in Chicago. 


Prior to its November 4 meeting, 
thirty-eight applications for trans- 
fer to Fellow had been approved 
by the Committee. Eighteen Sec- 
tions of the Society were repre- 
sented with at least one Fellow. 


The Examining Committe has 
requested that the Board of Direc- 
tors cooperate in furnishing names 
and qualifications of individuals 
who should be considered for Fel- 
lowship. Such suggestions should 
be sent directly to the Executive 
Secretary of the Society. 
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SPECIAL SOCIETY 
COMMITTEES APPOINTED 


During the meeting of Section 
Officers held during the Third Mid- 
west Quality Control Conference, 
special attention was paid to the 
importance of close teamwork 
within the entire ASQC organiza- 
tion. In matters relating to Society 
information, membership applica- 
tion forms, and membership re- 
newal procedure, further develop- 
ment and coordination are needed. 


The President has, therefore, ap- 
pointed the following committees 
to prepare recommendations and 
submit them to the Executive Com- 
mittee: 


Special Committee on Society 


Information 
S. C. Bates, Chairman ............ Ohio 
— ee California 
hs: Sip, SN atincnaonassocenerecese Rochester 
BD. GNIS: cccescnstsccnses Pittsburgh 
Bee Fy PEMD ccoscocsscnecccsesnnes Dayton 
We De TE ccenseveseve Philadelphia 
7 Eee Tennessee 
A. L. Robertson .......... Washington 
5  - ae Baltimore 
TED <insbsindeiimindadiiniaubieninass Toronto 
R. A. White ........ Rock River Valley 


This committee is to review the 
general information folder and 
make recommendations as to ad- 
ditions and changes 


Special Committe on Membership 
Application Forms 


S. C. Amren, Chairman ........ Minn. 
ee ie: AINE ‘ienesedescensecees Illinois 
ial. MEIN vickineasusiaannesndans Chicago 
SS RT ocnvennree Buffalo 
D..  S Secematenstiontense Tennessee 
0 ee N. E. Indiana 
D. A. Gensheimer .......... W. Mass. 
ee So. Conn. 
M F. Goodheart .. Rock River Valley 
L. C. Hammond ............ Milwaukee 
Wii, UE aiecrexnanenddiidsemebnasunddiemmans Boston 
J. B. Montgomery .......... Delaware 
B. M. Richardson ............ Syracuse 
H. |. Santuary ............ Mid-Hudson 
Be Fs WIND asnecssdsnecstentanescte Ohio 


This committee will review the 
present application forms being 
used, with the view of designing 
an application form that can be 
used by all Sections and the Na- 
tional Office. 


Special Committee on Membership 
Renewal Procedure 


Dorian Shainin, Chairman, Hartford 


B. Burridge ...... Rock River Valley 
Sis ae PUN ckeccsasccnsciccenines St. Louis 
1. G. Stevenson ........ Southern Tier 
B. Ga: SII sitesccrsceseecesets Michigan 
G. W. McDermott .............. Indiana 
C. OD. PAS OUBROY ccccescccscccceces lowa 
Bi Gy PIII: isctecnscccsenes Chicago 
D. H. Schwartz ........ Metropolitan 
eee Ohio 
5 ne Tennessee 
Fits Bo WHI, cescscesesescocccns Georgia 


This committee is to review the 
present renewal procedure es- 
pecially with regard to billing 
forms to be used for Sectional and 
National dues. The committee will 
also make recommendations as to 
the starting date for membership 
renewal drives and a schedule for 
follow-up work in each Section. 


CINCINNATI SECTION 
RECOGNIZED 


During the summer and fall of 
1948, active effort on the part of 
a number of American Society 
members in the Cincinnati area 
resulted in the formation of a local 
group which applied for recogni- 
tion as a Section of the American 
Society. 


Such recognition was voted 
unanimously at the Executive 
Committee meeting in November, 
so that the American Suciety now 
has thirty-two active Sections 


Mr. M. Rosenblatt of Schenley 
Laboratories is Chairman of the 
new Section 


JOHNS-MANVILLE MOVIE 


Since its first showing at the 
Convention in Chicago, June, 1947, 
the Society has been greatly helped 
by the presentation of the Johns- 
Manville color -sound movie on 
“Modern Quality Control” at many 
Sectional and Regional meetings. 
The Officers of our Society have 
expressed official appreciation to 
the President of Johns-Manville 
Corporation for these presentations 
and for the work of Mr. Simon 
Collier and Mr. P. B. Proctor of 
Johns-Manville. 


The film has now been shown to 
18,721 people in the United States 
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in the following groups: 


Attend- 

Shows ance 
JM Company 40 1676 
Associations 38 7075 
Schools 2 904 
Gov't. Depts. 17 2310 
industries 84 6756 
Total 190 ~=—s:*118,721 


In addition, the film has been 
shown to some 16,000 persons in 
India 

Nearly every Section of the So- 
ciety has had an individual presen- 
tation of the film at one of its meet- 
ings; all are aware of this unique 
contribution from Johns-Manville. 


NOMINATING COMMITTEE 
AT WORK 


The President has requested the 
Nominating Committee to begin 
consideration of nominations for 
Society officers for 1949-50. It is 
hoped that information on the 
nominations will be available in 
time for publication in the Febru- 
ary issue of the NEWS SUPPLEMENT 
and the March issue of INDUSTRIAL 
QUAILITY CONTROL. 

The members of the Nominating 
Committee are: 

Elwood E. Folsom, Jr., 

Chairman 

George D. Edwards 

Ralph A. Hefner 

Wyatt H. Lewis 

Paul S. Olmstead 

Ernest H. Robinson 

Herbert G. Winter 
As provided in the Constitution, the 
Nominating Committee consists of 
the Junior Past President and one 
Director appointed from each Re- 
gion 


TENNESSEE SECTION 
DIRECTOR 


Mr. Parker D. Deans has resign- 
ed as Director and Chairman of the 
Tennessee Section and has an- 
nounced that he is being trans- 
ferred to the Technical Division of 
E. |. DuPont de Nemours & Com- 
pany, effective January 15. Mr. 
Deans will be located in Richmond, 
Virginia, and so will be unable to 
take a direct part in activities of 
the Tennessee Section. 

Mr. Deans’ work in the organiza- 
tion of the Tennessee Section is 
much appreciated by the American 
Society, and his resignation as Di- 
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ADVANCE NOTICE 


THIRD ANNUAL CONVENTION 
AMERICAN SOCIETY FOR QUALITY CONTROL 
AND 
THIRD ANNUAL NEW ENGLAND QUALITY CONTROL 
CONFERENCE 
BOSTON, MASSACHUSETTS 
THURSDAY AND FRIDAY, MAY 5 AND 6, 1949 


As in two previous years, the 
New England sections of the Amer- 
ican Society for Quality Control 
are planning a major Quality Con- 
trol conference in Boston. This year 
the Hub City will see the Third An- 
nual Convention of the American 
Society combined with the Regional 
Conference in a program designed 
to be both instructive and stimu- 
lating to all people interested in 
quality activities. 

While the program as of Jan- 
vary 15 is not quite complete, 
plans include a series-parallel ar- 
rangement of clinic sessions to pro- 
ivde ample opportunity for all to 
participate, whether their interest 
is in the more general manage- 
ment phases, in techniques, in 
specific applications, or in types of 
industry. In addition there will be 
outstanding luncheon and dinner 
programs which will be especially 
attractive. 

The new and different coverage 
of Quality Control which is planned 
will be something you cannot well 
afford to miss. 

Mark off May 5 and 6 on your 
new calendar now, and plan to be 
in historic Boston for this promising 
convention. 


PLANNING COMMITTEE 


W. R. Purcell — Boston Delegate and 
General Chairman 


E. E. Folsom Regional Director 


and Advisor 

C. D. Ferris — Southern Connecticut 
Delegate and Chairman of Com- 
mittee on Program and Speakers 

A. MacDougall — Hartford Dele- 
gate and Chairman of Commit- 
tee for Exhibits 

J. J. Ferri — Western Massachusetts 
Delegate and Chairman of Com- 
mittee on Proceedings 

L. A. Seder — Treasurer and Chair- 
man of Finance Committee 

M. D. Benedict Chairman of 
Committee on Publicity 

C. W. Kennedy — Chairman of 
Committee on Special Features 

Miss Dorothy Lewis — Chairman of 
Committee on Registrations and 
Reservations 

H. G. Weston — Chairman of Com- 
mittee on Arrangements 

C. |. Fahlstrom — Representative of 
Associated Industries of Massa- 
chusetts 


C. J. Hudson — Advisor 





rector is accepted with regret. He 
will continue as a member of the 
Brumbaugh Award Committee. 

Mr. James A. Mitchell of the 
Tennessee Eastman Corporation has 
been elected Director and Chair- 
man of the Tennessee Section. 


EXECUTIVE COMMITTEE 
MEETING SCHEDULED 


A meeting of the Executive Com- 
mittee will be held on Wednesday, 
February 16, 
York. The meeting will tuliow the 


in Rochester, New 


Fifth Annual Rochester Quality 
Control Clinic on the preceding 
aay. 





AN EXPLANATION 

Your January issue of IQC 
is lote in reaching you be- 
cause, at the scheduled make- 
up time, it was discovered 
that important portions of 
two papers already set had 
been lost at the printer’s, 
while moving his plant. 

Since all of the lost ma- 
terial involved art work, it 
took time to replace it. Sub- 
stituting two other papers 
was not expedient. 

This kind of thing can hap- 
pen to anyone; we are sorry 
it happened to us! 

M.E.W. 











INDUSTRIAL QUALITY CONTROL 





NOTICE 


As of this issue, mailing list rec- 
ords in the Executive Secretary’s 
office have been reviewed, re- 
vised, and brought up to date as 
nearly correct as available infor- 
mation makes possible. 


The name of any member whose 
dues were not received by the Ex- 
ecutive Secretary on or before 
January 12, 1949, has been re- 
moved from the mailing list in ac- 
cordance with our Constitution. 
Upon receipt of his dues, he will 
be reinstated. 

The Executive Secretary certain- 
ly appreciates the cooperation he 
has received from the members in 
notifying him of change of ad- 
dress. Prompt notification to his 
office of any apparent discrepan- 
cies still existing on the Society's 
official mailing list will be appre- 
ciated and promptly adjusted. 


If you are not getting your copy 
of IQC, please send a statement 
(1) concerning your dues status 
and 
(2) your correct current address 


to 
Simon Collier 
Executive Secretary, ASQC 
22 East 40th Street 
New York 16, N. Y. 


ADVANCED COURSE IN STATIS- 
TICAL QUALITY CONTROL — 
PURDUE UNIVERSITY 


An eight-day advanced course 
in statistical quality control will be 
offered by Purdue University July 
6-14 inclusive. This course is in- 
tended to meet the needs for ad- 
ditonal training of men and 
women who have had some pre- 
vious instruction or practical ex- 
perience in the subject. 


Topics to be offered are: review 
and background of control charts, 
significance of differences, prin- 
ciples of acceptance sampling, se- 
quential analysis, both attributes 
and measurements, linear and mul- 
tiple correlation, analysis of vari- 
ance, tolerances of fitting parts, 
chi-square, and use of calculating 
machines. 


Prerequisites are a first course 
or its equivalent. The emphasis 
will be on applications, and all 
techniques will be explained as 
simply as possible. 


Tuition is $100. For additional 
information, write to Professor Irv- 
ing W. Burr, Department of Mathe- 
matics, Purdue University, Lafay- 
ette, Indiana. 


CONSULTING SERVICES 


Responsibility of the American Society for 


Quality Control, Inc., for Consulting Services 
advertising is limited to certification that ad- 
vertisers hold the grade of membership in the 
Society stated in their advertisements. Qual 
ification requirements for the several grades 
of membership are set forth in the Constitu 


tion of the Society 


Management Controls 





FOUNDED IN 1945 
“References and Literature on Request” 
Senior Partner 699 Rose Avs 


Des Prarnes, lit 
Des Praines 1493 


W. E. JONES 
Sr. Member, ASQ 





RALPH E. WAREHAM 
CONSULTANT ON QUALITY CONTROI 


TELEPHONE 
Murray Hitt 6-9044 


405 Easr 43a0 St 
New York 17, N. Y 





POSITION WANTED 


COLLEGE GRADUATE, majored in 
Industrial Engineering. Wants po- 
sition in quality control, time study, 
production control, or industrial re- 
lations. Capable, industrious, and 
ambitious. Member ASQC. Avail- 
able Feb. 10, 1949. Write to: 5D1, 
American Society for Quality Con- 
trol, 22 East 40th Street, New York 
16, N. Y. 





T 





WHILE THEY LAST 


CONFERENCE PAPERS 


SECOND MIDWEST QUALITY CONTROL CONFERENCE 


“General Introduction to Control Chart *rinciples” 


“Measurement Charts” and “Attribute Charts” 


“Applications of Control Charts” 


“Fundamentals of Acceptance Sampling” 


“Acceptance Sampling by Variables” 


“Fundamentals of Correlation” 


“Control Chart Treatment of Personnel Statistics” 
“Control of Stockroom Inventories” 
“Reestablishing Operator Responsibility for Quality” 


Nineteen Other Papers on Quality Control Subjects 


Alfred L. Davis, Treasurer ASQC 


Rochester Institute of Technology, Rochester 8, New York 


$3.50 POSTPAID 
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d you ever sell SCRAP 
at a profit? 


Your scrap pile holds more than metal. Its costly contents include your dead losses 
in time and labor operations. Seconds and rejects can only mean increased produc- 
tion costs all along the line 

There is an answer to this Inspection by Dial Indicator Gaging Stop 
making the parts that won't fit! 

Wherever you have a production problem involving a dimension of any kind, 
you have a use for a Dial Indicator Gage. And a Dial Indicator Gage for that 
specific job is available This is the modern inspection method that enables 


workers to see dimensions, instead of feeling for them. You get accuracy—to what- 





ASSEMBLY LINE FINISHED PIECES 








Old-fashioned gaging methods permit too much scrap loss 


PRODUCTION ASSEMBLY LINE FINISHED PIECES 


Scrap Heap PN 


Dial Indicator Gaging cuts seconds and rejects to a minimum 








ever degree your work requires. Equally important — you get speed 

For example—as pictured at the right—a Dial Indicator permits gaging 
while grinding, makes possible continuous precision measurement with 
out stopping the machine. This prevents out-of-round, oversize and 
undersize pieces—reduces inspection time—saves the time formerly 
needed for resetting sizing controls after wheel dressing. The Arnold 
Gage, with various accessories, accurately gages outside diameter 
inside or outside widths between faces of shoulders, tapered diameters 
and work having splines and keyways. For full details, please write 
for illustrated Bulletin No. 16 

We make both standard and custom-built gages to meet the needs of 
users in a hundred industries. For highly specialized needs, we also 
make Air Gages and Automatic Electronic Sorting Gages. Let us help 
you with any problem of gaging and inspection. If you will send us 
blueprints of work to be measured, we will gladly recommend the 


proper gage. No obligation is involved. 


2 D E R A | . YOUR PROFIT DECISION IS V/4¢hle* PRECISION 
“The use of Dial Indicator Gages—visible precision—lowers inspection 
costs, raises production. Federal Products Corporation is America’s 


FEDERAL PRODUCTS CORPORATION largest maker of both standard and custom-built gages—mechanical. 
1144 Eddy Street Providence 1, R. I. air, electronic—for the mecsurement of single and multiple dimensions 





